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Nine-tenths of the tankcar pur- 
chases of core oil in the whole 


country are Linoil. This proves something. What? Merely that 


where guesswork is out and knowledge governs Linoil is chosen. - 
And Linoil is just as efficient, saves time, worry and money, just ~ 


as surely, in the small and medium sized foundries as in the 


big production shops. Think this over when ordering core oil. 
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Now Is The Time 
To Interest Graduates 


FEW years ago, both THE FOUNDRY and the 

A.F.A. sponsored joint committee on foundry 

education in engineering schools, pointed to a 
seeming need for a greater number of trained engineers 
in the foundry industry. Trends toward greater mech- 
anization of many operations, adoption of more thor- 
ough metallurgical control, and the need for building 
personnel, were among the reasons advanced for the ad- 
visability of hiring more graduate engineers. 

Of course the suggestion was not new, as a relatively 
small number of college trained men were being at- 
tracted to the foundry industry yearly. While some ad- 
ditional interest was aroused, the fact that business 
was on the down grade and personnel was being re- 
duced, prevented any marked influx of technically 
trained men. As a result, the available supply of foun- 
dry engineers, or better, perhaps, engineers with foun- 
dry training and background, is not sufficient to meet 
the present demand. The industry must show more in- 
terest in that phase of the foundry training program. 

Selecting and hiring of young men, considered by fac- 
ulty members to be best fitted for work in the castings 
industry, should be of first consideration. While gradu- 
ation still is four months away, many individual com- 
panies, and in some instances entire industries, now are 
visiting the technical colleges and universities of the 
country, interviewing the members of the senior class 
and hiring the most likely prospects for June delivery. 

Foundries recognizing the need for trained engineers, 
and desiring to hire additional men, should start now 
on that phase of the program. May or June will be 
too late. 


Produce Large Tonnage 


HILE production statistics on malleable iron 

and steel castings are available through the de- 

partment of commerce, no effort has been made 
to provide accurate figures on the output of gray cast 
iron. Numerous methods have been employed to ar- 
rive at an estimate, with varying results. Therefore it 
should be of interest to examine the results of a new 
method of approximation. 

The recently published survey of the bureau of mines 
on “Consumption of Ferrous Scrap and Pig Iron in the 
United States in 1935"’, shows that 2287 plants operat- 
ing cupolas used 2,241,788 gross tons of purchased scrap 
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and 2,675,827 gross tons of pig iron in 1935. According 
to Steel, total merchant iron production for that year 
By direct proportion, it is 
2,842,000 gross tons of pur- 


was 3,380,993 gross tons. 
found that approximately 
chased scrap was used, as based on the known pig iron 
production. Adding this to the total iron produced 
gives a total of 6,223,000 gross tons of iron castings pro- 
duced in the cupola in 1935. 

Since the ratio of scrap to pig iron probably did not 
change materially during 1936, and the total merchant 
iron production for that year was 4,787,195 gross tons, 
it is possible to determine that approximately 4,000,000 
tons of purchased scrap was melted in cupolas last year. 
This would provide a total of approximately 8,787,195 
gross tons of castings produced in cupolas in 1936. 

To this should be added the iron castings produced 
in the electric furnace, in the air furnace and the direct 
blast furnace metal poured into ingot molds and miscel- 
laneous steel mill castings. This is estimated conserva- 
tively at 1,500,000 gross tons, and produces a total of 
10,287,195 gross tons or approximately 11,521,600 net 
tons of gray iron castings produced in 1936. Some esti- 
mates are somewhat higher. 

An excellent idea of the size and extent of the gray 
iron foundry industry is carried in this production fig- 
ure of 11,521,600 tons. As a basis of comparison, it 
might be pointed out that it represents a tonnage which 
is over 25 per cent of the total ingot tonnage produced 
by the steel industry. 


Clean Up the Yards 


E OFTEN wonder just what the casting buyer 

must think as he views many foundry yards 

from the railway car window. The scene that 
meets his eye in all too many instances is one of dis- 
order, with flasks, bottomboards, old equipment, pig 
iron, scrap, sand, refuse and other materials scattered 
about in utter confusion. While it is true that storage 
space usually is limited, the situation generally has 
possibilities of improvement if the proper attention is 
given to the problem. 

Many benefits should result from a good housekeep- 
ing program applied to the foundry yard and other 
plant property. Employes naturally take greater pride 
in an orderly, well kept property, and the housekeeping 
program of the plant interior will be simplified. Great- 
er safety will result from the orderly arrangement of 
materials and supplies. But most important of all, 
castings buyers and the public as a whole will secure a 
better impression of the foundry industry. 








ECENT extension and improvement program at 
the plant of the Packard Motor Co., Detroit, in- 
volving an expenditure of approximately $5,- 
000,000 included rehabilitation of the gray iron found- 
ry to the extent of $675,000. Revamping included 
changes in coremaking, sand handling and shakeout 
in the existing foundry and the erection of a new sec- 
tion 165 feet in length at one end housing additional 
molding units, sand preparation and distributing plant 
and a battery of four cupolas with the latest auxiliary 
equipment for handling the raw materials. As a re- 
sult of the change, the capacity of the foundry has 
been increased approximately 50 per cent. Operating 
on a single 8-hour shift the cupolas melt 165 tons of 
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Fig. 1—(Left) Cylinder 
drag molding station. 
Fig. 2—(Lower Left) Air 
suction removes dust at 
shakeout station. Fig. 3 

(Inset) Metal is kept 
hot in covered type in- 
sulated ladles. Fig. 4— 
(Upper right) Cvlinder 
blocks are tested, in- 
spected and cleaned on 

a conveyor line 


Packard 
Remodels 


lis Foundry 


By PAT DWYER 


iron. With all the other equipment synchronizing, 
this amount may be doubled nearly when and if condi- 
tions warrant employment of a double shift. 

While the new part of the foundry presented a com- 
paratively clear field, a great deal of engineering in- 
genuity was required in the installation of equipment 
in the older section of the foundry where production 
had to be maintained in the meantime. The Packard 
plant engineering department planned and executed 
the work in a highly creditable manner. Perhaps the 
most remarkable feature is that while the almost com- 
plete change-over occupied a period of several months, 
foundry operation was suspended only for 30 days. 

The new melting department for which practically 
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all the equipment was supplied by the Whiting Corp., 
Harvey, Ill., represents the most modern method for 
the efficient and economical handling of the raw ma- 
terials entering into the production of castings. 
Manual labor has been reduced to a minimum in mak- 
ing up the charges and placing them in the cupolas. 
Iron is melted in four 84-inch shell diameter cupolas, 
two of which are used on alternate days while the 
other two are undergoing repairs to the lining. Two 
cupolas are 60 inches and two are 54 inches inside 
diameter. When in use, one of each pair is employed 
for melting the so-called hard iron for cylinders and 
cylinder heads, while the other melts soft iron, con- 
taining approximately 10 per cent more silicon, for 
flywheels, manifolds, gear casings and other castings. 

Blast for the cupolas is supplied by three turbine 
blowers made by the General Electric Co. One blower 
is held as a spare, while all three are connected to 
the main blast pipe in such a manner that the air from 
any blower may be delivered to any of the cupolas. 
Valve gear on each blower automatically regulates the 
volume and pressure of air to meet fluctuating condi- 
tions of temperature and humidity in the atmosphere. 
Gages and charts showing progress of the heat are 
mounted on a board in the control room on the main 
floor a short distance from the cupolas. In this room 
also a constant series of chill tests are filed, examined 
and checked in orderly sequence throughout the dura- 
tion of each heat. With this arrangement the melter 
can keep a close, accurate and sensitive finger on the 
cupola pulse and make any necessary minor adjust- 
ments in the operating schedule. 

To further insure uniformity in the composition of 
the iron, the metal is tapped from each cupola into a 
reservoir ladle provided with a skimming spout. The 
ladle has a capacity of 2 tons and is filled by periodic 
tapping of the cupola. Between taps the metal from 
the reservoir ladle is taken away to the various pour- 
ing stations in 1000-pound capacity covered ladles sus- 
pended from a monorail. The iron is tapped at a tem 
perature of approximately 2800 degrees Fahr. and is 
handled so expeditiously that it enters the molds at 
a temperature of about 2700 degrees. By way of di- 
gression at this point, it may be said that the addi- 
tion of spent core sand to the molding sand mixtures 
increases the refractoriness of the mold face with a 
resulting clean surface on the castings. 

Slag flows through an opening in the back of each 
cupola in the usual manner. However, in this instal- 
lation an interesting innovation has been introduced 
for the handling and disposal of this waste material. 
A steel plate hood and long spout as a unit is sus- 
pended from a rail extending back of the four cupolas. 
The hood confines the sparks and loose slag flowing 
through the slag hole, while the long spout conducts 
the stream of slag to a water filled pan located in a 
pit in the floor. A small stream of water directed 
against the flowing slag breaks it up into a loose 


Fig ) Top Part of steckyard showing storage bins 
back of the cupolas. Fig. 6—Barrel cores loaded on racks 
are conveyed through a continuous oven Fig 7 Men 


handling molten metal are protected by suitable clothing 
Fig. 8—Charges assembled in steel buckets are placed in 
the cupola by a crane 
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conglomerate mass before it enters the pan. Two of 
these spouts are in use and are moved from day to 
day to the pair of cupolas in blast. As each slag 
pan is filled it is attached to a light hoist suspended 
from a monorail which extends in a straight line to 
a point in the yard where the slag may be dumped 
into a railroad car or truck. 

The raw material yard, paralleling the foundry 
building on one side, is served by railroad tracks and 
by a 78-foot span, 5-ton capacity crane made by the 
Northern Engineering Works, Detroit. All incoming 
material is unloaded by the crane either by bucket or 
magnet and is segregated into suitable heaps includ- 
ing varieties of pig iron, steel and cast iron scrap 
of definite composition, briquets, coke and limestone. 


Steel Rails Form Platform 


A general view of the bins and chutes for making 


up the cupola charges is shown in Fig. 5. The outer 


platform erected at an angle of 45 degrees, and di- 
vided by suitable partitions is made up of steel rails 
laid close together flange upward. The various com- 
ponent parts of the metal charge are picked up by 
a magnet suspended from the crane and deposited 
on this slanting platform. The inside and upper row 
of bins for holding the coke and limestone also are 
filled by the crane. Two scale cars move backward 
and forward on a depressed track under the line of 
bins. The beams on the scale car are set in advance 
for the required weight of a complete charge, in this 
instance 3000 pounds of iron, 320 pounds of coke and 
80 pounds of limestone. Supplementary adjustments 
are made for the proper amount of pig iron, cast 
iron scrap, steel scrap, briquets and alloys. Relative 
amounts of the ingredients vary occasionally, depend- 
ing on the available stock in the yard. 

A steel bucket with collapsible bottom and large 
enough to hold a complete charge is placed on the 
scale car which then is moved electrically under the 
various bins in succession. An attendant with a long 
handled hook loosens the required amount of ma- 
terial in each bin so that it slides downward by gravity 
into the bucket. With the required amount of metal 
in place, the bucket is moved under the coke bin 


hig % Metal from the cupela is tapped inte s stationary 


mixing ladle and then transferred to smaller tadies employe 
in pouring the molds 
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where the operator opens a gate to release the neces- 
sary amount of coke. Finally the bucket is moved 
under the limestone bin and the process is repeated. 
The loaded car then is spotted on the center of the 
track immediately below an opening in the charging 
floor where the bail is engaged by the hook on a 
crane. In practice the crane lowers an empty bucket 
each trip and picks up one that is loaded. 

Lifted above the charging floor the bucket is car- 
ried forward by the crane and inserted in the cupola. 
Lugs on the upper edge of the bucket engage a fix- 
ture in the cupola which holds the bucket stationary 
while the loose bottom is released to empty the con- 
tents. The cone shape bottom of the bucket is de- 
signed to spread the charge uniformly over the ma- 
terial already in the cupola. It is claimed the method 
is rapid, economical, eliminates practically all manual 
labor and prevents the usual congestion on the charg- 
ing floor where large amounts of material are handled 
daily. To resist abrasion the cupola lining in the 
vicinity of the charging door and for several feet 
below is made up of iron blocks. 


Sand Is Handled Automatically 


While the sand handling methods and equipment 
in the core making department have not been changed 
to any great extent, the methods of making and dry- 
ing the cores have been changed radically. Core sand 
from railroad cars is unloaded outside the building 
and falls through a chute on to a belt which conveys 
it to an elevator. The elevator discharges the sand 
at the top on to a long belt extending over a row of 
concrete chambers. Adjustable plows at various 
points divert the sand into any desired chamber. A 
second belt near the bottom of the chambers brings 
the sand back as required to an elevator which dis- 
charges at the top into bins over two muller type 
mixers made by the National Engineering Co., Chi- 
cago. Gates and measuring devices at the bottom of 
the bins discharge the correct amount for any given 
batch into the mixers. Water, oil and cereal binder 
are measured automatically to insure uniformity and to 
eliminate hazards incident to the human element. 

In this connection it is interesting to note that re- 
claimed core sand is added to nearly all batches in 
amounts ranging from 10 to 60 per cent. The largest 
amount is incorporated in the crankcase and barrel 
cores. These cores, 2 barrels to a unit, are made at 
the rate of 120 per hour under a stationary type sand- 
slinger made by the Beardsley & Piper Co., Chicago. 
It is claimed that the flowability of the sand is in- 
creased to a considerable extent by the addition of 
the reclaimed sand. A number of coreboxes are 
mounted on a revolving table so that practically a 
constant stream of sand is kept flowing from the 
sandslinger as they pass under the nozzle. 

As fast as the cores are removed from the boxes 
they are placed on core racks suspended from a con- 
tinuous monorail conveyor which carries them to and 
through two large continuous monorail type core 
ovens designed and installed by the Carl Mayer Corp., 
Cleveland. The ovens are oil fired through a special 
air heater developed by (Please turn to page 82) 
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Control 
Special 
Pattern 
Cost 


By JAMES J. ZIMMERMAN 


SSUMING that the reader has definite knowledge 
Ac factory costs, and is willing to concede that 

the labor and material values are approximately 
the same in various plants, is it not reasonable to claim 
that variations in quotation prices for special and heavy 
equipment contracts are attributable largely to varia- 
tions in added and unforeseen expense? 

If added expense is excessive, it follows that the fac- 
tory costs of which expense is a part also will be exces- 
sive and it will be futile to add profit to such cost and ex- 
pect successfully to enter competition. From this we 
further may conclude that if quotation prices are to be 
reduced and fair profit obtained, expenses must be re- 
duced and maintained within the range of amounts 
originally added to the estimated costs for direct labor 
and material. This must be done without adopting the 
common practice of eliminating blindly managerial 
functions, cost and production control, which so readily 
are branded as so much red tape, but which actually 
are the most important phases of organization routine 
where results depend upon use rather than abuse. 


Cost Must Be Considered 


Cost of patterns which never are sold, except by those 
engaged in the manufacture of patterns for other com- 
panies, must be considered as indirect labor and mate- 
rial or development, and as such disposed of as expense, 
even though the process of disposition varies in accord 
with conditions which govern the accounting policies of 
different plants. 

Direct causes for the necessity of control and the 
primary reasons for excessive costs include: 1—Disor- 
ganized production routine in offices, drawing rooms 
and shops directly attributable to a lack of definite ad- 
ministration policies, co-operation and co-ordination be- 
tween departments. Also failure of the management to 
enforce discipline and bring about adherence to such 
policies as may be adopted. 

2—Failure of the drawing room and office, and in- 
directly of the sales department to supply the pattern 
shop with the true requirements of patterns whereby 
the quality can be controlled and the possibility elimin- 
ated of the production of patterns superior in quality to 
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rypical form for maintaining close 








room, 


liaison between office, drawing 


pattern shop and cost department 


the actual requirements for the particular job. 

Effective control over pattern costs will reduce or 
eliminate that portion of cost which justly may be con- 
sidered excessive. It will be necessary to create, adopt 
and strictly enforce an administration policy which 
will substitute definite production control routine for 
indifferent methods and corresponding excessive costs. 

Certain policies which through experience the writer 
has found to be effective in bringing about cost control 
are set forth in the following paragraphs. However, it 
should be noted that even though those policies have 
been adopted with success in several plants, they should 
be studied, added to or revised to meet special condi- 
tions existing in any given plant. 


Gives Cost Control Policies 


1—New patterns, pattern alterations and pattern re- 
placements must not be made unless approved and au- 
thorized by the engineering department and formally 
never verbally—ordered by the production department 
or office. 

2—Replacement patterns must be requisitioned by 
the pattern shop from the production department or 
office which will secure engineering authorization or ap- 
proval. This will prevent indiscriminate replacement of 
patterns which become obsolete, or in which contem- 
plated changes in design are desired and have been held 
in abeyance. 

3—When scrapping patterns, care must be taken by 
the production department to notify definitely the cost 
and accounting departments of the transaction so that 
the current value of the patterns properly may be writ- 
ten off the books. At the same time all other interested 
departments will make the necessary changes in their 
records. 

4—-Insistence upon whole hearted and unbiased co- 
operation between the pattern shop, foundry, drawing 
room and machine shop on all matters that affect the 
design of parts, construction of patterns and coreboxes, 
foundry practice and proposed methods of machining. 

5—<Absolute elimination of execution of any changes, 
suggested by individuals in the honest attempt to 
promote economy, which (Please turn to page 84) 
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HETHER the cupola is running or not foun- 
drymen perpetually taking off another 
heat and in this instance we're taking off just 
one more in the long series. Most of us are pretty 
good molders or production men or executives but few 
of us have had time in our busy day to give much 
thought to the details of good cupola operation. In- 
asmuch as the melting unit is the heart of any foun- 
dry it would pay us to give it as much attention as 


are 


our job permits. 

One thing necessary to operate a cupola is a good 
grade of foundry coke. What do we know about foun- 
dry coke? We know that it is made in two types of 
coke ovens known as beehive and byproduct. The old 
beehive ovens furnished practically all foundry coke 
a few years ago and now furnish a very small per- 
Byproduct coke now is used almost entirely 
in the foundry industry. Some of us still feel that a 
good foundry coke is a 72-hour coke. This designation 
referred to the beehive process and most of the coke 


centage. 


used today is in the coking process only 24 to 28 hours. 
Actually the term coke meant little to the 
foundryman and did less to assure him of satisfactory 
Foundry coke will run 88 to 92 per 


72-hour 


cupola operation. 
fixed carbon, 8 to 12 
tain no volatile matter, has some sulphur which we 


cent per cent ash, should con- 
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would like to eliminate and may contain 
some moisture. We also know that it 
costs about $10 per ton, and we have 
heard something about shatter tests, 
burning rates, porosity and heat value. 
We have listened to discussion on the 
heat balance of cupola and know that 
when a pound of coke containing 90 per 
cent carbon is burned to complete com- 
bustion about 13,000 heat units (B.t.u.’s) 
are released. 
ing our heads and trying to recall what a 
heat unit or B.t.u. (British thermal unit) 
is. One heat unit is that amount of heat 
required to heat one pound of water one 
degree Fahr. Thus one pound of coke 
generating 13,000 heat units 
the temperature of 6'2 tons of water 1 
degree or 1300 pounds of water 100 de- 
It takes less heat to raise the tem- 


Some of us may be scratch- 


can raise 


grees. 
perature of iron than it does for water. 
As a matter of fact we can raise the tem- 
perature of 5 pounds of iron with the 
same amount of heat required for 
pound of water to the same temperature, 
say from 60 degrees Fahr. to 200 degrees 
Fahr. When coke is incompletely burned 
(to carbon monoxide) we only get about 
40 per cent of the heat liberated when it 
burns completely (to carbon dioxide). 

How many of us realize that coke may 
be serving a threefold purpose and not 
alone to make iron hot? Its main pur- 
pose is to melt iron, but if we use a lot 
of steel in the cupola charge, then the 
weight of carbon in the charge is likely 
to be lower than the weight of carbon 
in the metal tapped from the cupola. The increase is 
due to carbon dissolved from the coke. For example 
if a cupola charge contained only 20 pounds of carbon 
per ton of charge (1 per cent carbon) the melted metal 
(3 per 


one 


as tapped would contain close to 60 pounds 
cent) and the metal would have dissolved 40 pounds 
of carbon from the coke. Forty pounds of carbon 
equal 45 pounds of coke since the coke only contains 
from 88 to 90 per cent carbon. 

Using a 270 pound coke charge per ton of metal 
charge, 17 per cent of the fuel is not used for melting 
takes less than 600 heat units to the 
from room 


iron. It raise 
temperature of a pound of iron or 
temperature (60 degrees Fahr.) to good hot metal 
(2850 degrees Fahr.). If we could use all the heat 
units of one pound of coke (13,000) for melting and 
we actually could melt 22 
What 
reacts with 


steel 


superheating iron only, 


pounds of iron with one pound of coke. about 
the third job coke does in a cupola? It 
the moisture in the air, provided we are using the 
usual coke. It 
scrap coming back from the machine shop where hard 


excess amount of prevents a lot of 


iron spots were wrecking the cutting tools. 

We probably push more air up through the cupola 
than the total weight of all the iron charges, all the 
the limestone 


coke charges and all charges put to- 
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gether. Under standard conditions of pressure and 
temperature 1 cubic foot of air weighs 0.075 pounds. 
If we use 1 ton of air per ton of iron melted, we are 
handling 27,000 cubic feet of air. On a dry day 1 
cubic foot of air may contain as little as 2 grains of 
water and on a humid day as much as 10 grains. 
There are 7000 grains to a pound. Therefore 27,000 
cubic feet of air or enough to melt one ton of iron may 
contain as little as 8 pounds of water or as much as 
40 pounds. In winter air is dry and in the summer 
it is humid. We know that we generally get better 
cupola performance on a cold winter day than we do 
on a humid summer day. One large automobile shop 
using a 4000 pound iron charge uses a 450-pound coke 
charge on a dry day and as the humidity increases, 
gradually builds up the coke charge to 500 pounds. 
Thus 10 per cent of the coke charge may be used to 
compensate for moisture in the air. 

Years ago all foundrymen wanted big coke and the 
bigger the better. The the coke should be 
related to the inside diameter of the cupola and though 
6-inch coke is plenty big for a 72-inch cupola, the size 
should not 3 inches for a 36-inch cupola. A 
good guide is to fix the size of the coke at 1/12 the 
Why don’t you go over to 


size of 


exceed 


diameter of the cupola. 
your coke storage tomorrow and look over your coke? 
You will do a better job on melting if your coke is 
of the proper size. If you are operating a very small 
cupola with very large coke, you will eliminate a lot 
of bridging, excessive wear on refractories and cold 
iron if you take a hand hammer and break the coke 
to a more suitable size. 

The quality of coke varies over a wide range, and 
any foundry that continually buys coke from different 
sources is in for trouble. If you are using a lot of 
steel in the cupola and want to get low total carbons 
for high strength irons, use a hard, dense, high ash, 
slow burning coke. If you are melting stove plate iron 
and wish to keep your total carbons high (3.5 per cent) 
use a porous, soft, low ash, fast burning coke. 

Most of us figure our cupola charge from the iron 
end. We pick out some unit figure such 
as 2000, 3000, 4000, etc. pounds and then 
divide this up into pig iron, foundry scrap, 
sprues and gates, purchased scrap, steel 
Then we decide this charge will 
and that be- 
other 


scrap, etc. 
take so much coke to melt it 
comes our coke charge. In 
it is like two kids playing on a seesaw on 
the playground. One gets on one end and 
the other picks out a spot either closer 
to the fulcrum or further away to balance 
and away they go. In the foundry we do 
On the 
saw we put our iron charge and then we 
try to the other end with 
coke, always adjusting the coke to give 
us the cupola performance desired. If we 
knew our cupola, or if we studied the mat- 
ter as a combustion engineer would, we 
would reverse the above procedure. 

We would put our coke on the seesaw 
first, and never vary the weight and then 


words 


the same thing. one end of see- 


balance it on 
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we would go on the other side and adjust the weight 
of the iron Why? We 
that a coke charge 5 or 6 inches deep is more ef- 
ficient than one 15 or 20 inches deep. We forget that 


charges. probably all 


agree 


coke weighs 26 pounds to the cubic foot and that 
any given size cupola will just accommodate one 
weight of coke if we are to hold to a depth of 5 


or 6 inches. 
As children, many of us hoped that when we grew 
up we could fire a locomotive on some big passenget 


run. Had we realized this childish ambition how 
many of us would have been able to hold our jobs 
if we only fired occasionally, and when we did, put 
all the coal we could into the firebox? We know that 


we should fire frequently and just put a small layer 
of fuel in if we wished to keep up steam. Those of 
still fire that 
we bank the fire by throwing in a lot of fuel at night 


and that on a good cold day we keep the old fire- 


us who furnaces in our homes know 


box roaring with frequent small fuel additions. You 
cannot keep the home warm when the weather is 


20 below by some freak method. 


Cut Iron and Coke Charges 

Most of us are using coke charges 10 inches deep 
and some of us are approaching 20 inches. We would 
do a better job if we cut our iron charges and coke 
charges in half. 

Suppose we start a cupola, which should use 
a 200-pound coke charge and an iron charge 
taining 20 per cent Wouldn't it be 
to start with a 1600-pound iron charge and gradual- 
ly build this up from day to day to 1700 pounds, 
then 1800 pounds, etc. until the largest charge was 
reached that still gave satisfactory iron? 
you say, “Look at the extra work to figure my charges 


new 
con- 


steel. desirable 


Some of 


that way, or look at the extra work it means to 
make up twice as many charges, or how can I tap 
3000 pounds of metal and have it uniform in an- 
alyses if I use 1800-pound charges instead of the 
3000 pound charge I now use.” 

The answer is that you (Please turn to page 87) 





























Stainless Steel Produced in 
Hollow Electrode Furnace 


By D. M. SCOTT and A. W. F. GREEN 
Ludlum Steel Co., Watervliet, N. Y. 


UDLUM STEEL CoO., Watervliet, N. Y., one of 
L the pioneers in the research and manufacture of 
straight chromium and 18-8 types of stainless 

and heat resisting steels in bar, sheet, strip and wire 
forms, now is manufacturing stainless and heat re- 
sisting castings in its Buffalo, N. Y. foundry division. 
Production of these castings, it is claimed, results from 


the utilization and control of the hollow electrode 
type electric steel melting furnace. 
Experiments have shown that stainless and heat 


resisting steel castings can be produced in that type 
of furnace covering a wide range of controllable an- 
alyses, which have good characteristics, being unusu- 
ally free from porosity and possessing excellent cor- 
rosion resistance. The hollow electrode furnace is an 
indirect arc type, with rotating, hollow, horizontal 
graphite electrodes inclined slightly, toward the arc to 
permit the reagent placed in the electrodes to flow 
freely from the are ends. The arc impinges on the 
bath, but the bath does not become part of the arc 
circuit. 

Fig. 3 shows a single phase type, using 10-inch 
electrodes with 44-inch diameter holes bored through 
the center. The interior of the furnace is 72 inches 
in diameter and will produce heats from 1000 to 6000 
pounds. The tilting is about the center of the elec- 
trodes, so that they do not require withdrawal for 
tapping. The furnace is supported by heavy trunions 


to which water-cooled electrode bushings are fastened. 
Scrap and alloys to be melted and refined are charged 
on the furnace hearth through a door in the same man- 
ner as is practiced in the standard electric furnaces. 





‘ihus, the essential feature of the furnace is the 
use of hollow electrodes. These rotate at a very slow 
speed to insure an even wear of the arc ends, and 
permit the production of refining reagents by smelting 
ores and carbon within them during the melting and 
refining of the bath. Refining reagents are smelted 
at the high temperatures obtainable at the arc ends 
of the electrodes, in the presence of the desired refin- 
ing oxides, before the metal drops into the bath. This 
produces a continuous volume of carbon monoxide in 
such quantity as to create a furnace atmosphere more 


completely composed of carbon monoxide than is 
possible in other type furnaces. 
Refining reagents, which are fed through hollow 


electrodes, are in the form of briquets made by mix- 
ing a suitable ore with pulverized coke. The briquets 
are baked to eliminate moisture, and are 4-inches in 
diameter and 30- inches long. They are pushed through 
the electrodes by a continuous looped chain equipped 
with pusher lugs at 31-inch intervals. 

Velocity with which the briquets are pushed through 
the electrodes is regulated to produce the desired tem- 
perature of the smelted metal issuing from the arc 
ends Ore 
of the metal which requires protection from oxidation 
in the bath that is to be refined. 
less steels, the briquets should be made from chrome 
ore and carbon. 


of the electrodes. used contains an oxide 


In the case of stain- 


If low carbon ferromanganese is to 
be made from manganese carbide, the briquets should 
be made of manganese ore and carbon. 

Initial carbon content of the charge in melting and 
heat of stainless steel is unlimited. The 
refining reagent consists of super- 
heated ferrochromium which has 
been reduced from the chrome ore- 
carbon briquets, and 
substantial amount of 
oxide in solution. 


refining a 


contains a 
chromium 
That is sprayed 
continuously on the bath by the 
are and well dispersed 
throughout the bath. The result 


becomes 


Fig. 2—View of the molding floor with 
the electric furnace in the background 
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bath is 
carbon, silicon, 


of the reaction with the 
the oxidation of 
manganese and other oxidizable 
impurities from the bath and a 
simultaneous increase in chromi- 
um content. 

For that reason 
produced with a car- 
low 





stainless steels 
have been 
content as 
but ordinarily 
analysis for castings is main- 
tained at between 0.06 and 0.10 
per cent, unless otherwise speci- 


bon as 0.03 per 


cent, the carbon 


fied. Since both silicon and man- 
ganese are reduced, it is necessary 
to raise the amounts to their usu- 
al percentages to higher 
fluidity in pouring, especially of 
the thin section castings. 


obtain 


Dispersing the chromium oxide 
throughout the bath results in retention of inclusions 
in the cast steel; although they can be reduced and 
removed by the usual slag and deoxidizing methods. 
However, these oxides have been found to exert a defi- 
nite influence by improving machinability and often 
are retained for that purpose. It also has been found 
that these inclusions do not have a deleterious effect 
on corrosion resistance. 

Freedom from claimed to be another 
important that type of 
and is no doubt due to the excessive oxidizing of the 
bath with oxide, the continuous 
of all furnace gases and the constant and easy main- 
tenance of high pouring temperatures. It should be 
kept in mind that in maintaining these high 
peratures, there is no change in carbon pickup in the 
bath. The completely gas free metal pours quickly 
and consequently has less tendency to cut sand molds, 
resulting in cleaner castings. 
making stainless steels in the hollow electrode 


porosity is 
characteristic of melting 


chromium removal 


tem- 


Power consumption in 
fur- 
nace has averaged approximately 550 kilowatts per 
heur. 

Practically all alloy specifications containing 10 per 
cent or more of chromium are produced in that fur- 





Fig. 14’ ream separator castings showing 


Fig. 3—Close-up view of the hollow electrode furnace showing the method of mounting the electrode 





—_> . 
gate and riser attached, after sandbDlast- 
ing, and after polishing 
nace. The principal types contain from 12 to 25 


per cent chromium and from 0.5 to 35 per cent nickel. 
All types are made below the average in carbon con- 
tent, that is, in contrast to general casting procedures. 
It is that in making heat, 
there was a carbon drop from 0.29 per cent to 0.10 


interesting to note one 
It was neces- 


Dur- 


per cent in 15 minutes during melting. 
sary to recarburize the bath for final pouring. 
ing the melting of another heat, the carbon content 
dropped from 0.37 to 0.05 per cent in 20 minutes. 
Mold practice employed is that generally used in 
the steel foundry, which is illustrated in Fig. 2. Molds 
are baked or skin dried as 
to be a marked lessening of the tendency of the metal 
from the hollow electrode furnace to cut and 
It has been found essential to the 
feeders and risers on castings poured from this metal 


necessary. There is said 


scab. 


increase size of 


to get the best results. An example of feeder and 
riser practice is shown in Fig. 4. The castings are 
known as cream separator bowls, made to standard 
18-8 analysis. The one on the left shows a casting 


as it came from the mold. The two center ones have 
had feeder and riser portions removed and have been 


sandblasted. The sectioned casting at the lower right 








Figs. 5 and 6—Stainless 18-8 in as-cast condition etched with aqua 
chrome oxide and silicates 


which are chrome oxide, malleable type of 


J—As cast condition, 500 diameters, etched HSsO 


with 


plus KMnO,, washed with oxalic acid to show 


Ss 


regia-glycerine to show average structure and inclusions 
Fig. 5 at 100 diameters, Fig. 6 at 500 diameters. Fig. 
chrome oxide. Malleable 


type chrome oxide has been attacked and eaten out 


has been polished only after sandblasting. 

When the the hollow 
furnace, high temperatures are found t 
easily and the resulting metal is claimed to be virtually 
free from gases, to pour quietly, to be clean, non- 


metal is melted in electrode 


be maintained 


and to have good machining characteristics. 


Some of the castings made from the steel are shown 


pe rous 


in Figs. 8 and 9. 

Samples secured from various heats, carefully pol- 
ished with silicon carbide and subjected to 20 per 
cent sea salt spray tests at room temperature for pe- 
riods up to 72 hours, have shown splendid resistance 
to corrosive attack. This has been found to be true 
not only when the samples were in the as-cast state, 
but after heat treatments and forging as well. Samples 
exposed to atmospheric attack have shown no effects 
of rusting, pitting or anodic type of corrosive attack 
after a period of 13 months. 

Samples of steel containing 19 per cent chromium, 
39 per cent nickel, 0.19 per cent carbon, have been 
tested in the as-cast state in 25 per cent sulphuric 
acid at 160 degrees Fahr. and after 152 hours, weight 
losses in grams per square inch per hour amounted to 
0.00370 grams. 

Intergranular corrosion tests using copper sulphate 
plus sulphuric acid solution, have demonstrated that 
the 18-8 types of steel made in the electric furnace 


are about equal to commercial 18-8 hot rolled or forged 
steels, providing that the castings are given heat treat- 
ments, usually air or water quenching from 1850 to 
1950 degrees Fahr. Mixed acid corrosion tests, using 
the sulphuric acid plus nitric acid mixtures commonly 
employed, tend to show that the 18-8 types made in 
the hollow electrode furnace are best after being heat 
treated, although it has been found that initial attack, 
that is, during the first hour of test, on samples in 
the as-cast condition, was generally much less pro- 
than of 18-8 or other 


made in furnaces hot 


case stainless 


type 


in the 
other 


nounced 
steels and forged 
and rolled to shape. 

It has been found that fur- 
nace castings had been entirely submerged in 63 per 
cent nitric acid for 74 days, they showed no loss in 
weight and no indication of change of structure could 
be noted. Some typical tensile tests made on stain- 
less steel castings in the as-cast condition as well as 
after some forging work from metal made in the hol- 
low electrode furnace are shown in the accompanying 
table. 

Microstructures of several types and from castings 
different melts of stainless steels shown in 
Figs. 5, 6, 7, 10, 11 and 12. The types of inclusions 
that have been found most prominently in the stain 
(Please turn to page 88) 


after hollow electrode 


from are 


less steels made in the hollow 





Figs. 8 and 9—A wide variety of castings are 


30 


made from different 


stainless steels produced in the hollow electrode furnace 
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A.F.A. Plans 
Program for 
Milwaukee 


Convention 


HE technical program for the forty-first annual 
convention of the American Foundrymen's asso- 


ciation to be held in Milwaukee, May 3 to 7, 
have 


rapidly is nearing completion. Seven sessions 
been scheduled for discussion of papers on subjects 
of most direct managers of foundries. 
These will cover job evaluation, foundry safety, ap- 
prentice training, cost methods, the silicosis problem 
and good housekeeping, insurance costs and occupa- 
tional disease laws, and foreman training. Authorities 
on these subjects will outline their experiences and 
discuss applications to the average foundry operator. 
The program, which is shown in outline in the ac- 
companying will include two 
terest sessions on sand research and foundry 


interest to 


box, also general in- 
refrac- 
Beginning Monday afternoon, May 3, the vari- 


our foundry divisions will have scheduled sessions on 


tories. 


problems of peculiar interest to gray iron, steel, mal- 
leable and nonferrous casting production. Practical 
instructional courses in sand control and gray iron 
production also are being developed to continue meet- 





















ings of the type which have established a definite 
place in meeting the needs of the shop worker. 
Papers and reports of the steel division will deal 


with designing, method of producing steel for castings, 


specifications, radiography, test bars, heat treatment 


and developments in producing smoother finish in steel 
castings. 


The gray iron papers as usual will cover a wide 


range of topics such as cupola practice, fluidity test- 
ing, cast iron for nitriding, test bars, high test iron 


production, chilled roll stresses, alloys in iron, micro 
structure and physical properties and heavy 
castings of high strength. 

The malleable iron program (Please turn to page 81) 


section 





| Tentative Program for 


| Monday, May 3 


| a.m Plant Visitation 
1:00 p.m.—Opening of Exhibits Milwaukee Publi 
Auditorium. 
2:00 p.m.—Opening Meeting 
1:00 p.m.—Sand Control Shop Course 
| 10.00 p.m Exhibits Close 
Tuesday, May 4 
8:30 a.m Sand Control Shop Course 
10.00 a.m Management—Job Evaluation 
Steel Castings 
Malleable Castings. 
12:30 p.m Gray Iron Division Luncheon and Round 
Table Discussion 
2:00 p.m Management—Safety Methods 
Sand Research 
1:00 p.m Cast Iron Shop Operation—Cupola Operation 
and Control 
7:00 p.m Joint Stag Dinner and Smoker Milwaukee 


Chapter of A. F. A., Foundry 


Equipment 
Manufacturers’ Association and \ 


SS 


Wednesday, May 5 


10:00 a.m Management—Apprentice Training 
Steel Founding Practice 
Malleable Founding Practice 





THE FouNprRyY—February, 1937 





12:30 p.m 


Table Discussion 
Steel Division Luncheon and Round Table 
Discussion 
2:00 p.m Management—Foundry Costs 
Gray Cast Iron | 
O00 pom Cast Iron Shop Operation——-Core Making 
8:00) pom Steel Founding 
Management—-Silicosis Probler and Good 
Housekeeping 
Thursday, May 6 
8:30 a.m Sand Shop Control 
10:00) a.m Refractories 
Management Insurance Costs and Occupa 
tional Disease Laws 
Nonferrous—Sand Control 
12:30 pom Nonferrous Division Luncheon and Round 
Table Discussion 
2:00 pl Management—Foreman Training 
Gray Cast Iron Practice 
7:00 pon Annual Dinner 
Friday, May 7 
00) r (Gravy Cast Iron 
Nonferrous Metals 
1:00 pon Exhibit Closes 






























Milwaukee 


Malleable 


Convention 


Division Luncheon and 





Changes in Gas Furnace 


Construction 


Cut Melting Cost 


« 
ag 

- 
* 


; 
& 
> 
a . 


bronze in the 
type gas-fired 


process of being 


I—A crucible of molten 
furnaces 


Fig. 
removed from one of the new 


HILE there has been little alteration in the 
compositions for bronzes used in commercial 
work or in war material since the founding of 

this country, the procedure employed in, and the fur- 

naces used for melting the charges in crucibles have 
undergone considerable change. 

One of the commonest alloys used is gun bronze or 
admiralty gun metal as it often is called, because in 
the early days it was employed for making cannons. 
That alloy is comprised of 88 per cent copper, 10 per 
cent tin and 2 per cent zinc, and has a wide variety of 
applications. In the early days the fuel used for melt- 
ing was hard coal, and it was succeeded by coke and 
oil. Still later, developments in industrial applications 
of gas led to the employment of that material in many 
instances as a fuel for melting nonferrous metals and 
alloys. ; 

Improvements Provide Many Economies 


While over a period of years considerable progress 
has been made in gas firing, improvements of more re- 
cent date have provided important economies. To ex- 
emplify that a bronze foundry located in a territory 
served with manufactured gas of 525 B.t.u. has been 
chosen to show what economies can be effected. Costs 
are given, and they can be ascertained for any part of 
the country simply by substituting the local price for 
gas. 

The firm, E. A. Williams & Son Inc., Jersey City, 
N. J., is one of the oldest and one of the most progres- 
sive brass foundries in the country. Organized in 1857 
by William Williams, the present president is of the 
third generation of the family. 

Although primarily a commercial jobbing foundry, 
during the Civil War the bronze bearings (88-10-2) for 
the gun turret of the Monitor were poured here, also 
much other government work; likewise, during the 
World war much governmental work was made, so 
there is plenty of experience back of the practice in this 
plant. Today there are still ten pit fires of the best 
design using coke, that is, they set in two rows in a 
pit with a flue between leading to a stack. They are 


32 


sy J. B. NEALE) 


American Gas Association 


never used except in an emergency or when excep- 
tionally large orders are being filled. 
is the only fuel employed. 

During the past few years the gas-fired furnaces de- 
signed and built by E. A. Williams & Son, Inc. have 
been rebuilt two or three times incorporating improve- 
ments in design developed by the firm’s engineering 
staff. Due to this, the capacities of the furnaces and 
the speed of melting both have been increased with 
little or no gain in gas consumption. The first battery 
of furnaces utilized No. 80 crucibles, (240 pounds), the 
second No. 100 crucibles, (300 pounds), and the third 
No. 150 crucibles, (450 pounds). 

For one thing, the latest designed furnaces have the 
advantage of light 
comparatively new development) which cut down heat 
Incidentally they 


Otherwise 


gas 


weight insulating refractories (a 
losses, speed melting and save fuel. 
make life more livable for the men in the foundry, for 
the outside of these furnaces now acquire a tempera- 
ture of only 300 degrees Fahr. as compared with 750 
degrees Fahr. for the old style furnaces. 

It takes twice as long (4 heats) to bring the outside 
shells of the new ones up to 300 degrees Fahr. as it did 





Fig. 2—In all pouring operations the lip of the crucible with its 
molten contents is held close to the mold opening 
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for the old ones at 750 degrees Fahr. With gas at an 
average cost of 60 cents per 1000 cubic feet they have 
reduced total melting costs from % to 3/10 cents per 
pound. More furnaces are now being installed, so with 
the larger volume use of gas the cost of this fuel will 
be lowered, which again will reduce to some extent 
the cost of melting. 

The new type of furnace has only a 19-inch hole for 
the crucible as practice has shown that the smaller 
the combustion chamber commensurate with the vol- 
ume of hot products of combustion, the better the re- 
sults. A single gas burner is utilized and is located so 
that it fires about halfway between the furnace lining 
and crucible and tangentially to both. Thus the entire 
crucible is enveloped in a swirling mass of flame which 
heats it rapidly. 

The design of this furnace is such that the flame 
scours the crucible thus imparting heat by convection. 
The lining of this furnace becomes incandescent and 
throws heat into the crucibles by radiation. Taking 
into account the fact that heat rises, the burner is lo- 
cated at the bottom of the crucible, where the crucible 
sets on a stool and the burner is pointed slightly down- 
ward. 

Concentrating this heat at the bottom not only 
utilizes the vertical space in the combustion chamber 
for absorbing the greatest amount of heat from the 
combustion products before they are exhausted to the 
atmosphere, but it also takes advantage of the prin- 
ciple of rising heat in the melting charge in the cru- 
With this design and utilizing gas, crucible life 
stepped up to than 100 heats per 


cible. 
has been more 


crucible. 
Burner Fires Into Tunnel 


The furnace proper has, of course, the outer steel 
shell. In this case the shell is 33 inches in diameter and 
is lined with 4% inches of light weight, high-tempera- 
ture insulating refractory. Between this shell and lin- 
ing one-fourth inch of asbestos is used. On the inside 
of the furnace and against the insulating refractory 
two inches of slag resisting refractory in cement form 
(mullite) is rammed. Silicon carbide (crushed) with 
a fire clay bond is also good. 

The gas burner is bolted onto the outside of the steel 
shell and fires into a tunnel through the furnace wall. 
This tunnel is spread from mouth to port in such a 
way as to give the proper spread to the gas flame. This 
was accomplished by using a mold or pattern of the 
proper shape and dimensions when putting in the lining. 
The bottom of an old crucible is employed for a stool. 
Its height inverted is such as to bring the furnace cru- 
cible about 5 inches above the furnace bottom. 

Each burner is provided with an air blower which 
mixes the air and gas in the proper proportion for com- 
plete combustion. This mixture is delivered to the 
burner at a pressure of only a few ounces. The pres- 
sure and mixture are always constant so that there is 
never any fluctuation in the volume of heat delivered 
to delay time schedules planned in advance. Time- 


Fig. 4—In pouring one man handles the chain hoist and also 

skims the metal, one pours the metal, and another steadies the 

shank, while the fourth man with a hook prevents the crucible 
from leaving the shank 
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Fig. 3—The crucible is just raised high enough from the furnace 
to clear surrounding objects 


temperature factors are ascertained after a few weeks’ 


operation. If necessary to hold a molten charge with- 
out burning or freezing, all the men have to do is to 
turn the control handle back to an easily 
There are several types of gas burners, any of 
can be easily adapted to this use. 

With the old gas furnaces using No. 12 
the limit was 6 heats in 9 hours. Today, the 
with No. 150 crucibles, are turning out 7 and 8 heats in 
9 hours at a cost from 1/5 to 3/10 cents per pound of 
metal melted. Approximately 3'2 feet of gas 
containing 525 B.t.u. is required to melt each pound of 
metal. 


seen mark. 


which 


5 crucibles, 
furnaces, 


cubic 


In line with its furnace program this 
concern recently has installed two bridge cranes, ex- 


progressive 


tended its monorail system, put in abrasive grinders 
that will cut 6-inch solid bronze bars in 4's 
redesigned its core ovens for gas firing and installed a 
gas-fired heating system. This latter consists of a gas- 
fired steam boiler which furnishes steam to radiators 
for the office. It is automatic as to steam pressure and 
continuous in operation. It is equipped with a low 
water cutoff and no attendant is needed to 
The working floor is warmed by gas unit 
These deliver a gentle flow of heated air from the ceil- 
ing. Tests prove that there is less dust in the air with 
these heaters in operation. 


minutes, 


watch it. 
heaters. 
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EKquipment Purchases Increase 


of foundries during the past year was reflected in 

a marked upward swing in the trend of foundry 
equipment purchases for 1936. According to statistics 
on sales, collected by the Foundry Equipment Manufac- 
turers association, the index of orders for December, 
1936, was 283.3, the highest monthly total since May, 
1928 and the second highest index since records have 
been kept. This represents an almost steady climb from 
an index of 127 in January, 1936. 


GS or founaries improvement in the operating rate 


Chart Shows Changes 


The general trend of foundry equipment orders from 
1928 until the present is shown in chart form at the top 
of this page. The trend represents the three months 
average of gross orders, thus eliminating the marked 
fluctuations which are present when the monthly sales 
index is plotted. As may be noted the three months 
moving average reached a high point of 230.3 in Octo- 
ber, 1924, and then declined rapidly through 1930 to a 
low of 51.7 in December. The first few months of 1931 
witnessed some recovery, but after a high of 95.4 in 
May, declined to 29.8 in December. The lowest point 
reached was 15.5 in June, 1932, and while recovery may 
be noted as starting from that point, the rate of in- 
crease in 1933 and 1934 was slow and at times uncer- 
tain. During 1935 and 1936 improvement in sales was 
rapid. 

Arthur J. Tuscany, executive secretary of the Foun- 
dry Equipment Manufacturers association, Cleveland, 
recently has pointed out several reasons which may be 
attributable to this remarkable increase in equipment 
sales during the past 2 years. As has been noted many 
times in recent months, foundries now are faced with an 
extreme shortage of available skilled help. The failure 


34 





to develop apprentices during the recent period of inac- 
tivity now is making itself felt. Realizing that the sit- 
uation can be met in no other way, producers of cast- 
ings are using more of the available modern foundry 
equipment to assist in solving this particular problem. 

Furthermore, Mr. Tuscany believes there is a grow- 
ing realization on the part of foundry operators that 
modern equipment is one of the outstanding helps in re- 
ducing production costs. Undoubtedly, the policy of 
automobile manufacturers, who for some years have 
not hesitated to dispose of obsolete or outmoded equip- 
ment for more modern tools, has shown the wisdom 
of such action from a purely business standpoint. That 
the automotive industry has found this policy a paying 
one in connection with its foundry operations as well 
as machine shop and assembly plants, is indicated by 
the fact that that industry, as a class, during the past 
several months has been one of the largest buyers of 
modern, labor saving, quality-improving foundry equip- 
ment. Mr. Tuscany also points out that unquestionably, 
some purchases of all types of equipment, including 
that used in foundries, are being made by manufactur- 
ers as a possible hedge against some form of inflation 
which might develop. 

Another important consideration is the fact that the 
foundries of the country are appreciating that continued 
improvements in the quality of castings greatly aug- 
mented by the use of modern foundry equipment serves 
other worthwhile purposes. It is not only arresting 
the use of competitive construction, but also is bringing 
to the foundry industry parts which were produced in 
other fields, such as crankshafts, camshafts, etc. 

The association believes that with continued increases 
in all lines of business promised for the future, the 
foundry equipment industry should continue at an ac- 
tive rate for some time to come. 

1937 
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morphous (; raphite |.owers 


\ hull and 


N MANY types of gray iron castings the tendency 

toward chilling and hardness and the resultant 

effect on machinability are important considera- 
tions. Careful control is exercised to maintain those 
factors within reasonable limits. In other words, the 
foundryman endeavors to eliminate or reduce chilled 
edges and corners, reduce hardness and improve ma- 
chinability. Numerous control procedures are avail- 
able which are familiar to all, but recently a new de- 
velopment has been made which is being used in sev- 
eral plants in this country, and which it is claimed gives 
good results. 

That is concerned with the addition of amorphous 
graphite to the molten metal. Through laboratory in- 
vestigation and in actual practice, that procedure shows 
a decided effect on reduction of chill, decrease in hard- 
ness, improvement of machinability, and increase in 
total carbon content of various types of gray cast iron. 
One type of amorphous graphite used for that purpose 
is No. 8 Mexican graphite produced by the United 
States Graphite Co., Saginaw, Mich. That firm has 
supplied the following information on the development. 


Graphite Is Added at Spout 


No. 8 Mexican graphite is an especially prepared, 
dustless amorphous graphite. It is graded carefully 
as to particle size, and is said to contain better than 90 
per cent available graphitic carbon. The greatest 
benefit of the graphite addition is obtained when it can 
be added to the metal coming from the spout. A satis- 
factory method for addition is to allow a heel of metal 
to form in the receiver ladle and then allow a thin 
stream of the graphite to flow onto the molten metal 
as it falls into the ladle, timing the addition so that a 
maximum contact between the iron and the graphite is 
obtained. 

The metal temperature should be between 2650 to 
2750 degrees Fahr. to obtain the best results, and a 
holding time of at least 2 minutes should be allowed 
to insure adequate reaction between metal and graphite. 
If an electric furnace is employed, the graphite may 
be added to the bath as soon as it 
Tue usual additions of the graphite for controlling 
chill and hardness, and increasing machinability range 
from 2 to 4 pounds per ton of metal, and will depend on 
the results desired. 

Effective results are claimed to have been obtained 


becomes molten. 


with thin section castings, and irons with low silicon 
or low carbon content which show a great tendency 
to chill. The graphite exert a 
graphitizing effect which reduces the chill tendency 
and the hardness. In addition to the graphitizing effect, 
the carbon content of the metal is increased, and that 


additions seem to 
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results in an increase in fine, well distributed graphitic 
carbon in the iron. 


The graphitic carbon increase under conditions of 
high temperature and proper timing of the addition to 
the molten metal will be greater for a lower carbon- 
silicon iron, and will increase with each 
drop in silicon and total carbon of a plain gray iron. 
However, a carbon increase is not always the primary 
consideration as it has been found that graphite addi- 
tions have reduced chill and hardness, and increased 
machinability in plain irons containing as high as 3.70 
per cent total carbon and 2.65 per cent silicon. 


successive 


Carbon Increases and Hardness Decreases 


Laboratory tests on three different compositions cast 
into bars show an increase in carbon and a decrease of 
brinell hardness with additions of graphite in the ladle. 
The bars were cast in dry sand molds. One contained 
3.29 per cent carbon and 2.15 per cent silicon and when 
cast into 1.2-inch diameter bars showed an original 
brinell of 218. With the addition of 2's pounds of 
graphite per ton of metal the total carbon increased 
to 3.38 per cent and the brinell decreased to 208. With 
addition of 4's pounds of graphite the total carbon 
was 3.45 per cent and the brinell 206. 

Another mixture containing 3.19 per cent total car- 
bon and 2.51 per cent silicon gave a brinell of 201 when 
cast into 0.875-inch diameter bars. Addition of 2 
pounds of graphite per ton gave a brinell of 195 and a 
total carbon of 3.24 per cent. With addition of 6's 
pounds of graphite the total carbon was 3.35 per cent 
and the brinell hardness 187. 

The third mixture containing 1.10 per cent silicon 
and 2.84 per cent total carbon showed a brinell of 316 
in the original state in 1.2-inch bars. When 2'4 pounds 


of graphite per ton was (Please turn to page 90) 
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countered in making castings. 








his 
metallurgical, melting and molding practice en- 
Questions from sub- 


department includes problems relating to 


scribers addressed to the Editor of The Foundry will 
be answered by members of the editorial staff, sup- 
plemented where occasion requires by the advisory staff 


Expert Cupola Practice Is 
Needed for Semisteel 


One of our customers wants us to use semisteel in 
his blank gears ranging in weight from 600 to 1000 
pounds. Can you tell us the proper amount of steel 
to use in the charges for these and other castings? 
What kind of steel is used, size of the pieces, method 
of melting, method of making up the charge and any 
other necessary information? 


A complete treatise on the subject of making semi- 
steel castings involves too many features to be cov- 
ered in the time and space at our disposal. A promi- 
nent foundry authority has compiled the necessary 
information in book form. Since you are starting ap- 
parently from scratch we suggest you get in touch 
with him. 

Taking your questions in the order of presenta- 
tion we can answer them briefly, but the informa- 
tion merely touches some of the high spots. 1—The 
proper amount of steel to use in a semisteel mixture 
for gear blanks weighing between 600 and 1000 pounds 
depends to a great extent on the thickness of the 
rim and to some extent on the strength demanded by 
the customer. For ordinary service the usual amount 
is 25 per cent. This also applies to a wide range of 
miscellaneous castings where the amount of steel 
may range from 5 per cent to 90 per cent. Hence the 
utter impossibility of supplying a definite answer to 
your question. There is no ready made scale by 
which a foundryman without any knowledge of the 
subject, can determine offhand the amount of steel 
to place in a mixture. A background of at least ele- 
mentary chemical and metallurgical knowledge is re- 
quired. 

2—All kinds of plain carbon steels are used from 
rivets and boiler shop scrap containing 0.10 carbon, 
up to steel rails containing 0.80 to 0.90 per cent. The 
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size and weight of any individual piece, as with pig 
and cast iron scrap, is limited only by the diameter 
of the cupola. 3—To secure even reasonably satis- 
factory results the metal must be melted exceeding- 
ly hot. This means a nice adjustment in the weight 
of the coke and metal charges and in the volume of 
blast. 4—-In charging the cupola the steel is placed 
directly on the coke and followed by the remainder 
of the charge. The rock on which the amateur usu- 
ally comes to grief is that he does not realize the 
drop in silicon content of the metal owing to the 
addition of the steel which contains practically none. 
Hence the castings are too hard to machine. 


Cheapest Method Depends 
On Many Factors 


What do you consider the cheapest way to make 
hard iron ball castings for ball mills? At present with 
iron flasks and aluminum mafchplates two men make 
4600 pounds of 4-inch balls in 7 hours. The sand is 
rammed by hand. 


Undoubtedly the iron mold is the cheapest for mak- 
ing these castings, but this method involves consid- 
erable capital investment and is economical only if 
the molds are kept in constant use. The number of 
duplicate molds in the battery will depend on the 
melting capacity of the cupola. A certain time inter- 
val must elapse from the time one mold is filled until 
it may be filled again. Asume that the cupola melts 
6000 pounds per hour and that the metal is taken 
out in six 1000-pound taps. Each of these taps will 
pour approximately 100 balls. To allow proper time 
for pouring, shaking out and reassembling, two 100- 
ball batteries will be used alternately. Labor of four 
men will be required at casting time to handle the 
metal and molds. The molds eventually develop chill 
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cracks and burned areas and must be replaced peri- 
odically. 

A molding machine would reduce the cost of pro- 
duction, but the economy of this method also hinges 
on the total output. If your present daily output of 
500 to 600 balls is sufficient to meet your customer's 
requirements, the molding machine would be idle a con- 
siderable part of the time, unless some other jobs were 
available. You do not give the size of the present flask 
or the number of balls in a flask, but offhand we should 
say that if two men make approximately 600 balls a 
day and—-presumably—pour them and shake them out, 
they are not losing any time. 


Dryers Cause of Heavy Loss 
In the Core Room 


We are experiencing considerable trouble with a 
small flat core 8 x 5 x ‘':-inch made in three sections. 
In removing these cores from the dryers a great 
many break off at the prints. The dryers are surfaced 
with aloxite, but in a short time sand accumulates on 
the surface. The core sand is bonded with oil in the 
proportion of 1 part oil to 25 parts sand. If possible, 
we want to avoid wiring the cores. 


Up to the present the only method for preventing 
the core from sticking to the dryer shell is to pro- 
vide a dryer that does not hug the core too closely. 
The dryer should be designed to touch the core only 
under the areas where support actually is necessary. 
Where these areas are large there is a tendency of 
the liquid binder and moisture to collect by gravity 
since this is the last part of the core to dry. The 
excess binder causes the sand to stick to the metal 
face of the dryer shell, in the same manner that 
sand would stick if the dryer first was coated with 
oil, paste, glue, molasses or any other adhesive ma- 
terial. A partial, though not a perfect remedy is to 
vent the dryer with as many holes as practicable. 

In many instances a skeleton dryer will support 
the core as satisfactorily as a dryer that closely em- 
braces the entire half of the core. In other instances 
where the vent holes are large and numerous, the 
heat penetrates more readily and prevents the de- 
velopment of a soggy surface in that area. Even 
under the most favorable conditions, a film of sand 
eventually will accumulate on the surface of the 
dryers and must be removed either by hand scraping, 
sandblasting or washing the shells in a pickle bath. 


Sand from Defective Cores 
Usually Is Discarded 


We shall appreciate any information you can give 
on the method and feasibility of reclaiming broken 
and defective cores in a tractor foundry. The core 
sand mixture is made up of silica sand 48 parts, 
molding sand with small clay content 2 parts, bonded 
with linseed oil in the proportion of 1 part oil to 50 
parts sand. On a daily production of approximately 
300 tons of dried cores our loss is 20 per cent. 


The general practice in American auto and tractor 
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foundries where sand is cheap and plentiful, is to dis- 
card all broken and defective cores. It is claimed that 
the cost of reclaiming this material, plus its unsuitabil- 
ity for futher use in the majority of the cores places it 
in the uneconomical class. After an oil bonded core has 
been dried in the oven, the sand grains are covered with 
a thin film of oxidized material. Where the sand is used 
again, this film reduces the permeability. Also a greater 
quantity of oil is required to bond a given quantity of 
sand. 

Under certain conditions and for some classes of cast- 
ings, for example large bulky cores where the perme- 
ability in the center is not a matter of importance, a cer- 
tain amount of sand from defective cores may be in- 
corporated in the mixture. The old cores are broken 
down in a tumbling barrel, or, in some instances under 
the rollers in a pan. However, sand of this kind is not 
considered suitable in the core mixtures for a tractor 
foundry where high permeability is one of the principal 
factors. 

A core loss of 20 per cent is excessive and seems to 
indicate that something is radically wrong with present 
methods, materials or equipment, or possibly all three. 
We suggest a detailed investigation of this phase of the 
subject with a view of reducing the percentage loss, 
rather than in development of a method for reclaiming 
the defective cores. 


Specks on Surface Caused 
By Improper Melting 


We are enclosing a section of an aluminum alloy 
casting which is partly machined. As you will note, 
there are little specks all over the machined end. We 
have been having this trouble with our aluminum 
alloy castings for some time. We purchase the alum- 
inum alloy in ingot form, and melt it in a crucible in 
an oil furnace. We will appreciate any information on 
the causes of the pits or specks and what course we 
might follow to get aluminum alloy castings which 
will machine smooth and even. 


Careful examination of the specimen of the alloy 
casting indicates that it has been permitted to absorb 
gases in the molten state before being poured into 
the mold. Those gases do not have an opportunity to 
escape before the metal solidifies, resulting in numer- 
ous pin holes, which ordinarily are not evident on the 
skin of the casting. 

Possibly you are heating the metal to an excessive 
temperature in the furnace. That will cause a greater 
gas absorption than when the temperature is around 
say 1300 degrees Fahr. Also, it is possible that the 
metal is permitted to stand in the furnace for long 
periods of time which also will permit greater gas 
absorption than if the metal were poured as soon 
as possible. Another possibility is that the furnace 
atmosphere is reducing, that is to say, it contains 
unburned gases which are absorbed more quickly than 
those which are formed when complete combustion 
or a slightly oxidizing atmosphere exists. Our sug- 
gestion would be to check up on your melting con- 
ditions and see that the oil and air mixture is such 
that complete combustion is assured. 


Pour Metal From 
Two Ladles 


We are enclosing blueprint of an 
aluminum spandrel about 5 x 5'%z 
feet, ‘4-inch metal thickness, to 
weigh approximately 180 pounds. 
How would you gate this casting 
so that the metal would fill the 
mold evenly and quietly and with- 
out undue strain? At what tem- 
perature should the metal be 
poured? 

Irrespective of how the mold is 
gated, a strong, rigid flask and bot- 
tom plate will be required to pre- 
vent the metal from straining. The 
metal must be poured very fast to 
carry it over such a large area in 
a ‘s-inch thickness and then rise 9 
inches in the side walls. A suitable 
pouring temperature will be be- 
tween 1275 and 1300 degrees Fahr. 

The casting might be poured from 
opposite sides through central sprues 
connected to a runner extending the 
full length of the casting and de. 
livering metal through a great num.- 
ber of shallow branch gates spaced 
about 3 inches apart. However, this 
would involve the use of a large 
flask and in addition the metal im- 
pinging on the vertical walls would 
tend to cut away the sand. This 
action might be prevented by skin 
drying the face of the cope and drag. 

A better method is that employed 
in gating large bronze tablets. That 
is, place a number of small wedge 
gates directly on top of the casting 
and pour metal into them from a 
suitable basin. In this instance two 
basins would be required, extending 
across the top of the cope and spaced 
about 3 feet apart. Twelve small 
wedge gates 's-inch thick at the bot- 
tom, ‘z-inch thick at the top and 
2'z-inches wide, carry the metal 
from each of these basins to the 
mold cavity and distribute it rapidly 
and uniformly. An interesting illus- 
trated description of how large 
spandrels are cast in a prominent 
aluminum foundry appeared in the 
Sept. 1, 1930, issue of THe Founpry. 


Pour High Chromium 


fron Over Lip 


We cast high chromium irons 
and steels the usual way with a 
ladle with bottom pouring, using 
stopper and nozzle of graphite or 
of fireclay of the best quality. We 
have tried various systems, all of 
which have proved absolutely re- 
fractory for steel castings. How 
ever, when we turn to high chrom- 
ium stainless iron and steel, the 
stopper will stick to the nozzle 
after the first mold has been cast 
and it is thereafter impossible to 
remove the stopper from the 
nozzle. Does the chromium iron 
chemically attack the stopper and 
nozzle so that they will stick to- 
gether? Can we try another re- 
fractory material such as magne- 
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site or chrome? Do you know of 

any American factory supplying 

these special stones? Do you 
generally regard chromium irons 
with about 30 per cent chromium, 

0.5 to 1 per cent carbon, to be cast 

quite satisfactorily without bot- 

tom pouring? 

The usual practice in foundries in 
this country is to pour high-chrom- 
ium irons and steels over the lip of 
the ladle and not to use a bottom- 
pour ladle with stopper and nozzle. 
That at least is the practice in sev- 
eral of the well-operated foundries. 
Standard practice for ingot pouring, 
according to our information, is to 
use a regular clay nozzle and a 
graphite stopper head. Apparently 
no particular difficulty is experi- 
enced with this combination. 

We do not know of anyone in this 
country who is making nozzles of 
magnesite or chrome ore, but mag- 
nesite nozzles have been used quite 
widely in England. However, mag- 
nesite is not suitable for a stopper. 
We believe that the best practice is 
to pour the 30 per cent chromium 
steel over the lip as in all but the 
very light castings. It is desirable to 
pour such metal on the cold side. 


Weak Mold Results 
In Defect 


We are forwarding for your in- 
spection a sketch and a section of 
defective bronze plate 11 feet 2 
inches in length and 2 feet 1%- 
inches wide with a rib 3 inches 
high and %-inch thick along one 
side. The casting is machined all 
over and finishes to a thickness 
of *s-inch. The sketch shows the 
gating arrangement. The casting 
weighs 900 pounds and we melt 
1100 pounds in two oil furnaces 
and two coke pit furnaces. The 
metal trom the oil furnaces is 
transferred by crucible to a 500- 
pound bull ladle and poured in the 
center sprue at one side of the 
mold. A crucible with 300 pounds 
of metal is poured at each of the 
end sprues. We check the temper- 
ature of the metal and pour it at 
all three points at a uniform tem- 





Fahr. 


perature of 2000 degrees 

The mold is green sand. 

Defects in this casting are due to 
a weak mold which yields after the 
metal has partly set. The bottom, 
plastic crust of the casting follows 
the yielding sand. The upper or 
stiffer crust remains in position and 
the result is a thin irregular cavity 
between the upper and lower sec- 
tions of the plate where the still 
molten metal in the center followed 
the lower crust. The pressure exert- 
ed on the face of a plate 2 x 11 feet 
under an 8-inch head is approxi- 
mately 7000 pounds. Manifestly a 
stiff, well braced mold is required to 
resist this pressure. 

In addition to the evidence pre- 
sented in the section of defective 
casting, your statement that the 
casting weighs 900 pounds indicates 
that the mold yielded. This conclu- 
sion is based on the assumption that 
the pattern is “s-inch thick to pro- 
vide a machining allowance of 3/16- 
inch on each side. A casting *4-inch 
thick and of the dimensions shown 
on the sketch should weigh only a 
trifle over 800 pounds. 

Several methods are available for 
making a firm mold. The method 
adopted will depend to a consider- 
able extent on local shop conditions 
and equipment. Thus in one shop 
the mold would be made in the floor 
and covered with a cope held down 
by suitable weights. In another an 
iron drag, cope and bottom plate 
would be employed. Wedges be- 
tween the weights and bars in one 


and solid iron bars in the other 
would prevent the sand from strain- 
ing. 


Where the mold is made in a drag 
instead of in the floor, the drag 
should not be rolled over. Despite 
practically every precaution § the 
sand in a large drag will sag during 
the rolling process. In the present 
instance the pattern may be bedded 
in the drag more readily than it can 
be rolled over. Since a considerable 
number of castings are required a 
permanent coke bed in the drag will 
save time in venting the mold. The 
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The metal is poured from a ladle in the center and from a crucible at each end 
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bottom board is bedded down solid- 
ly on the floor. A 2-inch thick coke 
bed is spread in a 6-inch drag and 
the remainder of the drag is filled 
with sand. 

Wedges between the drag and 
bottom board provide an opening 
for the escape of gas. The wedges 
also serve to level the drag and in- 
sure that the top edges on each side 
are parallel. The sand is tramped 
down, vented all over with a wire 
and then scraped to a flat face %- 
inch below the edge of the drag with 
a straightedge, shouldered at each 
end and riding on the flask edges. 
Since the casting is machined on 
both sides, it is immaterial whether 
the plate is molded flange up or 
flange down. If molded flange down 
the sand corner between the flange 
and the plate should receive an 
extra wire venting after the pattern 
is removed. After the mold is closed 
and clamped the center of the cope 


is wedged under a suitable weight. 


Wants Core Mixture 


For Aluminum 


Please suggest a good core sand 
mixture for light aluminum cast- 
ings. Some of the cores are flat 
while others must stand up while 


green. The sand must leave a 
clean surface and drop readily 


from the castings. 


Since aluminum and its alloys are 
poured at a comparatively low tem- 
perature—1200 to 1300 degrees 
Fahr.._the sand either in mold or 
core is not burned to any extent. 
Therefore the refractoriness of the 
sand is a minor factor and molding 
sand may be added to the core mix- 
ture in almost any percentage. In 
many instances where a rigid dry 
sand core might cause the casting 
to crack, the cores are made entirely 
from molding sand, sprayed with 
molasses water and skin dried. 

Sharp sand, also known as sea 
sand, beach sand, lake sand and 
river sand forms the base of the 
majority of cores used in aluminum 
foundries. Old or new molding sand 
in varying proportions is added 
where a green bond is needed to 
prevent the core from sagging. Com 
mercial binders on the market will 
serve satisfactorily if employed un- 
der proper direction. From the fol 
lowing list of mixtures you can se- 
lect one to meet your particular re 
quirements: (1)—-30 parts sea sand, 
1 part half and half mixture core 
oil and molasses. (2) 30 parts old 
molding sand, 10 parts new molding 
sand, 10 parts sharp sand, 1 part 
cereal binder. (3)--50 parts old 
molding sand, 1 part core oil, 1 to 2 
parts cereal binder. (4)--80 parts 
sharp sand, 1 part core oil, 2 parts 
cereal. (5)--70 parts sharp sand, 30 
parts sandblast dust, 1 part core oil. 
1's parts cereal. (6)— 30 parts old 
molding sand, 20 parts sharp sand, 
2 parts cereal. 
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Point Patterns Do 
Not Hold Shape 


Our wood patterns for piercer 
points range in size from 3 to 10 
inches in diameter and from 8 to 
20 inches in length. The steel cast- 
ings from these patterns must be 
extremely accurate as to size. 
After being in use a short time 
the larger patterns go out of 
round from 1/32 to 1/16-inch. The 
patterns are made from properly 
dried wood and are well coated 
with shellac. We shall appreciate 
your opinion on how to overcome 
this difficulty. 
































Top and sectional views of pattern made 
up of solid block B, six staves A and 
cover C 


If these castings are molded by 
hand the possibility exists that rap 
ping the pattern and not the pat- 
tern itself, is responsible for the 
slight out of roundness of the cast 
ing. However, the pattern may be re 
sponsible and in that case the 
trouble is caused by the form of con 
struction. Irrespective of the coat 
ing, the wood absorbs moisture from 
the sand. In fact wood absorbs 
moisture from the air. A familiar 
example of this is found in doors, 
windows and bureau drawers which 
swell in damp weather. The great 
est expansion is with the grain 

You cannot prevent wood patterns 
from expanding in use, but by a 


suitable manipulation of the pieces 
making up the pattern, the subse 
quent expansion will be uniform in 
all directions. The smaller sizes may 
be turned either from a solid block, 
or from two or three pieces fastened 
together. On the larger sizes, two 
alternative methods of construction 
will produce satisfactory patterns. 
In one the pattern is built up in suc 
cessive layers of short segments as 
in wheel patterns. In the other it is 
built as shown in the accompanying 
illustration from six—-or any othe! 
convenient number of longitudinal 
slabs recessed into a solid block A 
at the point and recessed at the top 
to receive the circular lid C. This 
lid is attached to the upright staves, 
but fits loosely around the edges as 
shown, to take up expansion. Prefer 
ably it is constructed from two 
thicknesses of wood, the grain in 
one running at right angles to the 
grain in the other 


Mold Box Sad tron 
In Green Sand 


We are forwarding for your in 
spection a box type sad iron used 
extensively in this country. We 
shall appreciate your opinion on 
the best method, with detail of 
equipment, etc., for molding these 
castings. 
will an- 


department 
specific 


questions olf 
subscribers, 


While this 
swer briefly 
character submitted by 
your question would require such a 
lengthy description and so many de- 
tailed drawings that we cannot pre- 
pare an answer. We suggest you 
take up the subject with the manu- 
facturers ol molding machines 
whose addresses are in the advertis 
ing section of THE FouNDRY. 

The casting may be molded up- 
right, four in a flask with the cores 
standing on the drag in the same 
manner as automobile engine pls- 
tons, or, it may be molded two in a 
flask on their sides with a common 
core anchored in the center and ex 
tending into both castings. In the 
second method the green sand core 
is made in a hinged corebox with a 
light arbor in one half. The core is 
booked, the upper half of the core 
box is swung back to its original 
position, and the drag part of the 
mold is placed over the core. Drag 
and core then are rolled over. 

The corebox is removed and the 
cope is placed in position. In the 
first method the bead in the corebox 
is loose and is removed from the 
core after the drag and cores are 
rolled over. Five core prints inside 
each corebox leave impressions for 
the reception of small dry sand 
cores, or small iron cores to per- 
mit closing the mold and to form 
the inside bulges over the windows 
or louvers. The cope really is in 
two parts, a cheek and a cope prop- 
er, to permit insertion of these cores 
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Chester V. Nass 


MEN 


HESTER V. Nass, recently elect- 
st president of the Northern 
Illinois Foundrymen’s associa- 
tion, is brass foundry superintend- 
ent, Fairbanks, Morse & Co., Beloit, 
Wis. Mr. Nass was born in Granville 
Ferry, Nova Scotia, in 1903, and re- 
ceived his early education in Arling- 
ton, Mass. He was graduated from 
Tufts college in 1923 with a B. S. 
degree in chemical engineering. In 
that year he became assistant metal- 
lurgist for the Ohio Brass Co., Mans- 
field, O., and advanced to the posi- 
tion of plant metallurgist. In 1928 
Mr. Nass became associated with 
the Humphreys Mfg. Co., Mansfield, 
resigning the following year to take 
up his present connection. He is a 
member of the American Institute 
of Mining and Metallurgical Engi- 
neers, the American Society for 
Metals and chairman of the Ameri- 
can Foundrymen’s association non- 
ferrous roundtable committee for 
the 1937 convention. 


° ° + 


Davip M. WuHyTE has been made 
general superintendent of foundries 
and patternshops of the Cooper- 
Bessemer Corp. in Grove City, Pa., 
and Mt. Vernon, O. WILLIAM L. 
HEPPNER has been appointed as- 
sistant superintendent of the Grove 
City foundry, and ALFRED CARTER 
formerly assistant in the Grove City 
foundry has been placed in charge 
of the Mt. Vernon plant. Appoint- 
ments follow the recent reopening 
of the Mt. Vernon plant of the cor- 
poration. Mr. Whyte formerly had 
charge of the C. & G. Cooper found- 
ry, Mt. Vernon, O., for 10 years and 
for the past 5 years has held a 
similar position with the Cooper- 
Bessemer Corp., in the Grove City 
plant. Mr. Heppner formerly was 
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David Whyte Wm. L. 


Heppner 





Walter M. Saunders Jr. 


OF INDUSTRY 


connected as sales representative 
and foundry supervisor with the 
Banner Machine Co., Columbiana, 
O., subsidiary of the National Rub- 
ber Machinery Co., Akron, O. Mr. 
Carter formerly was_s assistant 
foundry superintendent of Gould 
Pumps, Inc., and for the past 6 years 
has held a similar position with the 
Cooper-Bessemer, Corp., Grove City, 
Pa. 


T. D. MONTGOMERY has been ap- 
pointed fcreign sales division man 
ager of Cutler-Hammer Inc., Mil 
waukee. 


+ ¢ ° 


W. F. Piper, vice president and 
secretary of the Beardsley & Piper 
Co., Chicago, is on a round-the-world 
trip to investigate foundry condi- 
tions, practices and equipment. Mrs. 
Piper accompanied him. 


° ¢ ° 


WILLIAM F. FISCHER has been ap- 
pointed to the sales staff in the San 
Francisco office of the Lincoln Elec- 
tric Co., Cleveland. He will be lo- 
cated at 866 Folsom street. 


° ° ° 


WALTER M. SAUNDERS JR., recently 
elected president of the New Eng 
land Foundrymen’s association is an 
analytical and consulting chemist, 
in partnership with his father in 
Providence, R. I. Mr. Saunders was 
graduated from Massachusetts In- 
stitute of Technology in 1923 with a 
master of science degree in chem- 
ical engineering, and then spent 5 
years working with chemical paints 
and textiles. He became associated 
with his father in 1928, following 


the dissolution of Saunders & Frank 
lin. The firm is official chemists for 
the New England Foundrymen’s as 
sociation, Mr. Saunder’s father hav- 
ing been given that appointment 
about 30 years ago. He is a member 
of the American Chemical society, 
American Society for Metals and 
the Institute of Metals (British). 


° ° . 


H. I. DuMpHy and J. H. VAN Moss 
have been appointed assistant vice 
presidents, American Car & Found- 
ry Co., New York. W. L. RICHESON, 
previously in charge of sales in the 
Cleveland district, has been appoint 
ed manager of sales with headquar 
ters in New York. R. A. WILLIAMS 
has been appointed district sales 
manager at Cleveland. 


. ° ° 


WaALER J. KOHLER, former gover 
nor of Wisconsin and president of 
the Kohler Co., Kohler, Wis., was 
elected third vice president of the 
National Association of Manufac 
turers at its meeting in New York 
Jan. 22. He was awarded the Na- 
tional Service fellowship in 1934 by 
the Society of Arts and Sciences. 
S. WELLS UTLEY, president, Detroit 
Steel Casting Co., Detroit, was elect- 
ed a regional vice president. 


¢ ° 7 


CHARLES H. LINDSLEY has been ap- 
pointed to the technical staff of In 
ternational Nickel Co., New York. 
He will specialize in the application 
of physico-chemical methods to the 
study of corrosion phenomena. For 
the past 2 years, Mr. Lindsley has 
been affiliated with the Biochemical 
Research foundation of the Frank- 

(Continued on page 42) 
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Tous: BINDER, a powdered dry bond 
binder, will help you to produce any type of core you 
use at a substantial saving in cost. 

In oil sand cores as high as 50°) of the 
oil by weight can be replaced by Truline without loss 
in strength. These cores have firm edges and burn out 
better than the original core mixture; this eliminates 
cracked castings and reduces cleaning costs. 

Truline Binder also is valuable when used 


in conjunction with other binders or when used alone. 
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lin institute, Philadelphia, where he 
conducted research into the physical 
chemistry of enzyme reaction. He 
obtained his Ph. D. at Princeton uni- 
versity and will be located in his 
latest position at the Bayonne, N. J., 
plant of the company. 
+ ° + 

WaYNe L. CocKRELL has been ap- 
pointed instructor in mechanical en- 
gineering, division of engineering, 
Michigan State College of Agricul- 
ture and Applied Science, East 
Lansing, Mich. Mr. Cockrell was 
born in Mansfield, O., in 1903 and 
received the degree of chemical en- 
gineer in 1924 at the University of 
Cincinnati. Co-operative work in 
connection with this course included 
4 years in the foundry of the Na- 
tional Cash Register Co. and a year 
in the control laboratory of General 
Motors Research Corp. Mr. Cockrell 
gained his masters degree in metal 


W. L. 


Cockrell 





lurgy from Carnegie Institute of 
Technology in 1925. Following that 
he spent 4 years in the steel mills of 
Midvale Steel Co. and the Crucible 
Steel Co. of America. He _ had 
charge of the melting and foundry 
operations and of the control labor- 
atory at Burgess Parr Co. and 


worked on the development of a car- 


burizing machine for Leeds & North- 
rup Co. His most recent work has 
been in X-ray examination of cast- 
ings at the American Manganese 
Steel Co., Chicago. Mr. Cockrell is a 
member of the Iron and Steel insti- 
tute, the American Foundrymen’s 
association and the American So 
‘iety for Metals. 
SJ . J 


GeorcGeE R. Murray, formerly 
specialist sales engineer, Chambers- 
burg Engineering Co., Chambers- 
burg, Pa., has been appointed works 
manager of the company’s plant 


with responsibility for all produc- 
tion operations. Mr. Murray recent- 
ly completed 36 years service with 
the company. His first employment 
dates from 1900 when he was en- 
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George R. Murray 


gaged as a mechanic in the erecting 
shop. Between 1903 and 1917 he 
served in various capacities, chiefly 
as superintendent of erection and 
service and subsequently as fore- 
man of the night shift. Mr. Murray 
was superintendent of production 
from 1917 to 1919. He contacted 
forge shop operators from coast to 
coast in the capacity of service and 
sales engineer, from 1920 to 1923. 
Since 1924 until taking up his re- 
cent appointment, he has served the 
company as a sales engineer. 
SJ * + 

FRANK X. MUSHYNSKI, foundry 
engineer, American Car & Foundry 
Co., Detroit, since 1926, has been 
placed in charge of the engineering 
research and sales division, Detroit 
Sheet Metal Works, Detroit. He was 
born in Ontonagon, Mich., in 1892 
and later moved to Duluth, Minn., 
where he attended high school. 


When he was 15 years old he be- 








came apprentice molder in the Clyde 
Iron Works, Duluth. Mr. Mushyn- 
ski moved to Benicia, Calif., in 1910 
and was employed for 1 year as a 
molder at the Benicia Agricultural 
Works. He left the foundry indus- 
try but returned in 1919 for 2 years 
with the American Blower Corp., 
Detroit. Later he was engaged in 
research work with the Aluminum 
Co. of America, Cleveland, and then 
returned to Detroit where he again 
was connected with the American 
Car & Foundry Co. In 1925 he re- 
ceived the bachelor of science de- 
gree at the University of Michigan. 
Mr. Mushynski is treasurer of the 
Detroit Chapter of the American 
Foundrymen’s association. 
° ° J 

C. C. Gipss, president, National 
Malleable & Steel Castings Co.; 
E. J. KuLas, president, Otis Steel 
Co.; CRISPIN OGLEBAY, Ferro Ma- 
chine & Foundry Co.; JOHN A. PEN- 
TON, chairman of the board, Pen- 
ton Publishing Co.; FRANKLIN G. 
SMITH, president, Osborn Mfg. Co.; 
CHARLES J. STARK, president, Penton 





Frank X. Mushynski 





Publishing Co.; and Dr. W. E. 
WICKENDEN, president, Case School 
of Applied Science, have been elect- 
ed to the executive committee of the 
1937 Great Lakes exposition, Cleve- 
land. The committee is composed of 
25 men who will guide the activities 
of the exposition. 
+ . . 

JAMES T. Gow has been appointed 
research metallurgist on the staff 
of the Battelle Memorial institute. 
He was graduated from the Univer- 
sity of Minnesota in 1929 and has a 
master of science and metallurgical 
engineering degree. From 1928 to 
1930 Mr. Gow was employed by the 
Naval research laboratory as an ad- 
visor on steel casting production in 
the foundries, where he was identi- 
fied with the development of the 
gamma ray method of inspection of 
steel castings. From 1930 to the time 
of his recent appointment, he was 
metallurgical engineer with the In- 





James T. Gow 





ternational Nickel Co., New York, 
where he was employed in research 
work on heat and corrosion resist 
ant alloys. At the institute he will 
continue with this work. 


¢ ° . 


A. J. HeyseL, New York state rep 
resentative of the E. J. Woodison 
Co., Detroit, has been granted a 
leave of absence to go to Modena, 
Italy. He is making the trip to serv- 
ice pulverizing equipment in a malle 
able iron foundry for the Whiting 
Corp., Harvey, Ill. A Mediterranean 
cruise is included in the ship’s 
itinerary. 

+ . . 

ARCHIE T. COLWELL, director of en 
gineering, Thompson Products Inc., 
Cleveland, has been made a vice 
president of the company. He will 
supervise engineering activities in 
Cleveland, Detroit and St. Cather 
ines, Ont. Mr. Colwell graduated 
from West Point in 1918 and joined 
the Thompson company in 1922 as 
a junior salesman. He is a member 


(Concluded on page 44) 
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@ No. 212 PJD Twin Head 
Jolt Squeezer eliminates 
hand tucking and peening 
on certain squeezer moulds. 
To one head is fastened a 
“formed” squeeze board 
which follows the contour 
of the cope pattern and uni- 
formly rams all parts of the 
cope without necessity of 
tucking the pockets or peen- 
ing by hand. The other head 
carries the usual squeeze 
board for final squeezing. 
Hand ramming and repeated 
handling of squeeze boards 
are eliminated—less time and 
skill required to produce 


quality moulds true to pat- 


tern. Investigate the No. 212 
PJD Twin Head Jolt Squeezer. 
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of the national council of the So- 
ciety of Automotive Engineers and 
was chairman of its Cleveland sec- 
tion last year. 


¢ ° . 


M. J. Ler.ier, for the past 7 years 
superintendent of the foundry divi- 
sion, Oliver Farm Equipment Co., 
South Bend, Ind., has been appointed 
superintendent, Western Foundry 
Co., Chicago. Mr. Lefler was gradu- 
ated from Michigan State college, 
East Lansing, Mich. Following grad- 
uation he started work as a laborer 





M. J. Lefler 


at Deere & Co., and advanced in sev- 
eral stages to the position of found- 
ry superintendent. Later he was ap- 
pointed foundry superintendent of 
the Union Malleable Iron Co., East 
Moline, Ill. Mr. Lefler also acted as 
assistant foundry superintendent of 
the J. I. Case Threshing Machine Co., 
Racine, Wis., for 3 years. 


¢ ° ¢ 


WILLIAM B. N. Brooks, assistant 
to the president of the Pittsburgh 
Steel Foundry Corp., Glassport, Pa., 
has been elected a director of the 
company to fill a vacancy. 


° ° . 


GeorGe T. Lapp, president of the 
United Engineering & Foundry Co., 
has been appointed a director of 
the Pittsburgh branch of the Fed- 
eral Reserve bank of Cleveland for 
a 2-year term. 

+ ° 


E. C. FELTON, who has been con- 
nected with the Hunt-Spiller Mfg. 
Corp., Boston, since 1918, has been 
elected vice president of the com- 
pany. He joined the company as as- 
sistant to the vice president and 
later was assistant treasurer. 

+ ¢ . 


WILLIAM F. BLANK, formerly 


local purchasing agent in Cleveland 
for the National Malleable & Steel 
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Castings Co., has retired as_ pur- 
chaser of the Cleveland board of 
education and will return to private 
industry. 


WILLIAM J. DuRING, Syracuse, N. 
Y., has been appointed vice presi- 
dent and a member of the board of 
directors of Precision Castings Co., 
with plants in Syracuse, Fayette- 
ville, N. Y., and Cleveland. Mr. Dur- 
ing joined the company as chief 
engineer in 1923. 


° ° ° 


EDWARD B. ZABRISKIE recently was 
transferred from the position of 
manager of the Ludlow, Ky. plant 
of the Magnus Metal Division of the 
National Lead Co., to that of man- 
ager of the Denver plant of the 
Magnus company. 


° ¢ . 





FreD N. MIzer, first vice president, 
Bishop & Babcock Mfg. Co., Cleve- 
land, has been appointed president 
and general manager, succeeding 
the late A. G. Bean. Before his 
affiliation with the Bishop & Bab- 
cock company, in 1925, Mr. Mizer 
was foreman of the tool room, Gen- 
eral Industries Corp., Elyria, O. 


° ° 





+ 


SAMUEL L. SHOBER JR., former 
resident manager of the Philadel- 
phia office, has been appointed east- 
ern manager, Hickman, Williams & 
Co. JOHN M. Ross Jr. succeeds Mr. 
Shober as resident manager of fhe 
Philadelphia office and NORMAN E. 
at New York. 


¢ ° ° 


H. I. DuMpuy and J. H. VAN Moss 
have been appointed assistant vice 
presidents of the American Car & 
Foundry Co., New York. W. L. 
RICHESON, previously in charge of 
sales in the Cleveland district, has 
been made manager of sales with 
headquarters in New York. R. A. 
WILLIAMS, district sales manager, 
has succeeded Mr. Richeson in Cleve- 
land. 

. ° 7] 


D. B. MuiL_warp, formerly in 
charge of the Chicago office, Electro 
Refractories & Alloys Corp., Buf- 
falo, has been made sales manager 
of that organization and transferred 
to Buffalo. Mr. Milward has been 
connected with the Electro Refrac- 
tories & Alloys Corp. for 15 years 
and has had wide experience in the 
sale of crucibles and refractories. 


. ° ¢ 


ERWIN A. WENDELL has been ap- 
pointed St. Louis district sales man- 
ager of the Link-Belt Co., Chicago, 
succeeding Howarp L. PURDON. Mr. 
Wendell has been connected with 

















the company’s plant in Chicago 
since 1918 and for a number of years 
served as sales engineer in metro- 
politan Chicago. Mr. Purdon has 
been transferred to the company’s 
Chicago office to assume sales re- 
sponsibilities in that territory. 


° ° + 


LesLice L. ANDRUS, assistant sales 
manager of the American Foundry 
Equipment Co., Mishawaka, Ind., for 
the past 2 years, has been appointed 
general sales manager in charge of 
all sales, service and advertising, ac- 
cording to an announcement by O. 

































Leslie L. Andrus 


A. Pfaff, vice president and general 
manager. Mr. Andrus was born in 
Columbus, O., in 1901, and received 
his technical training at Purdue uni- 
versity. He was graduated in 1924 
with a bachelor of science degree in 
mechanical engineering. Following 
graduation and prior to his present 
position, Mr. Andrus was associated 
with the consulting engineering firm 
of Sargent & Lundy, Chicago, 
where his experience covered draft- 
ing, equipment purchases and field 
installation and operation. 


° ° ¢ 


TELL Berna, for the past 6 years 
general sales manager of the Na- 
tional Acme Co., Cleveland, has 
been appointed general manager of 
the National Machine Tool Builders’ 
association, Cleveland. He is a grad- 
uate of Cornell university with a 
degree of mechanical engineer. 
Prior to his connection with the 
Acme company, Mr. Berna was suc- 
cessively sales manager for the 
Union Twist Drill Co., Athol, Mass., 
G. A. Gray Co., Cincinnati, and man- 
ager of the Cincinnati office of Cut- 
ler-Hammer Inc., Milwaukee. 


Piled materials always should be 
raised from the pile before any side 
movement to prevent dragging 
which might cause the balance of 
the pile to fall. 


THE Founpry—February, 1937 





















COMPARISON 0 


VARIOUS TYPES OF PRODU 


2 epee y 


er. 


F CHARACTERISTICS OF 


CTION TOOLS 





Characteristics 


Universal 


High cycle | "ook 


Tools 








Do Tools Maint 


s Light Weight--to 


Are Tool gue? 


Is Special Power Suppl 
Necessary? 


Ss 
Power Supply ate 
ceahakh and Maintain’ 





ain Power and Speed 


Under Heavy Load? 


Operator Fati 
j ? 
Do Tools Have Low Service Costs > - 
Yes 
Tools Have Low Power Cost? 
Do 
y System 


ystem Inexpensive to 


Yes Y No 
Yes Y No 


Yes ~ No 




































































een 
yes(* 


yes 
































It must be reme 
while 4 matte 


the 
tor's wages, 8° that 


ir capacity 
m 


What Types of Plants should 


install High Cycle tools? 


, is no fixed rule. Experience has shown that 
almost any plant which uses ten or more Universal 
or Pneumatic Portable Tools in a group can effect 
important savings by replacing them with High Cycle 
Tools. In some cases, worthwhile economies have been 
effected by replacing an even smaller number of Uni- 
versal or Pneumatic Tools with High Cycle. 


A glance at the chart above will show you several 
reasons for these savings, but one of the most impor- 
tant is this: High Cycle Tools register only a 20°; 
decrease in speed between no-load and stall points, 
which compares with a decrease up to 60°) on Uni- 
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versal and Pneumatic Tools. This is particularly 
important on tools like sanders and grinders, because 
a decrease in the speed of the tool results in an addi- 
tional decrease in the cutting efficiency of the abrasive 
and a corresponding increase in the time necessary to 
do the work. 


How Much Will High Cycle Tools 
Reduce Your Production Costs? 


It’s easy to find out definitely. Our High Cycle 
engineers will be glad to make a study of your pro- 
duction operations and give you a report on the 
economies which can be effected through the use of 
High Cycle, without cost or obligation on your part. 
For further information and catalog, write to: High 
Cycle Division, Black & Decker-Van Dorn, 742 Penn- 
sylvania Avenue, Towson, Maryland. 


High Cycle .0<: 


Made by the World's Largest Manufacturers of Portable Electric Tools 
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Fig. 139—Stress-strain curves of an iron 
in tension and in compression, somewhat 
above the breaking strength in tension. 
Fig. 140—Device for determining the 
shear strength of cast iron 
OMPRESSIVE strength of 
gray is relatively high in 
comparison to _ its _ tensile 
strength. Older handbooks usually 
give the ratio of compressive to 
tensile strength about 4 to 1. Gray 
iron’s relatively high compressive 
strength adds greatly to its engi- 


neering usefulness. It also explains 


in part the apparent anomoly be- 
tween the apparent fiber stresses 
as suggested by the modulus of 


GRAY CAST IRON 


By JOHN W. BOLTON 





Chapter XII (Continued) 


Strength and Elasticity 


rupture formula and the actual 
strength of the fibers as indicated 
by the tensile strength. 

Fig. 141 showing the results of 
the Impact Test Report—Proceed- 
ings, American Society for Testing 


Materials, 1933—tensile strength 
plotted against compressive 


strength, indicates that there is no 
constant relationship between these 
properties for these irons although 
the general trend is apparent. The 
variation in ratios of _ tensile 
strength to compressive strength 
ranges from 4.50 to 1 maximum, to 
2.45 to 1 minimum ratio. In gen 
eral the higher the tensile strength, 
the lower the ratio. 

In Fig. 142 the author has plotted 
compressive strength against brinell 


hardness for this same series of 
irons. With the exception of the 
high phosphorus iron (D-1.99 per 


cent phosphorus), up to about 200 
brinell the relationship pretty 
constant, and compressive strength 
is approximated by multiplying the 


is 


brinell number by 750. Above 200 
brinell the compressive’ strength- 
brinell ratio is less than 750 to 1. 


The data ‘plotted in these charts are 
shown in Table XXNXIII. 
In Fig. 144 the author shows com 








plete the tension and compression 
stress-strain for a cast iron, and 
lists thereon values of modulus of 
rupture, shear, torsion modulus of 
rupture and brinell. On the dotted 
line are shown circumferences of 
the compression bar at _ various 
stresses. The work that must be 
done to fracture cast iron in com- 
pression is enormous in comparison 
to that required to break the iron 
in tension. 

Fig. 139 depicts 
curves of the same iron in tension 
and in compression, somewhat 
above the breaking strength in ten 
sion. These tests which were con 
ducted with great care indicate that 
within low stress ranges, gray iron 


stress-strain 


is considerably stiffer in tension 
than in compression. The _ tensile 
stress-strain was conducted on 6- 


inch gage length, the compression 
stress-strain on a 6-inch diameter 
bar. Both specimens were machined 
down to 0.800-inch diameter from 
a 1.2-inch diameter bar. 

Little work seems to have been 
done on gray iron in torsion. The 
table by Bach as presented in the 
1933 American Society for Testing 
Materials—American Foundrymen’s 
on 50) 


(Continued page 
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ON THOUSANDS OF SUCCESSFUL 
ROLL GRINDING JOBS... 


WHEELS BY CARBORUNDUM 


Wheels by Carborundum are definitely graded to pro- 
duce any desired finish from the rough commercial to 
the ultra. There is a wheel to meet every roll grinding 
condition—a wheel to grind every type of roll, from 


the hardest alloy to soft rubber. 


A few recommended general gradings 


For specific information write our 


Sales Engineering Department. 


PLAIN CHILL—“MOLY” CHILL—NICKEL CHROME CHILL 


GRADE 
ABRASIVI «RII RANG BOND TYP ROLL SERVICE 


“Carborundum™ 36 RK l0to 12) R Resinoid Hot Mills Strip Sheet Plate 
“Carborundum™ 203 MO B Vitrified Hot Mills Heavy Plate 
“Aloxite” 100 l0 to 12) R Resinoid Cold Mills— For Sandblasting 
“Aloxite” KHM 900E Resinoid Cold Mills Finished Sheet 


STEEL (HARDENED) 


(RADI 
ABRASIVE RANGE BOND TYP ROLL SERVICE 


“Aloxite™ 5 R-—S 170 Vitrified Cold Mills 

“Aloxite” Ss 1 170 Vitrified Cold Mills for Sandblasting and 
Pemper 

“Aloxite” S -] 170 Vitrified Cold Mills—Semi Finish (Pol 
ish Sheet Strip and Temper) 

“Aloxite” 900E Resinoid Cold Mills -Finish (Polish 


Sheet and Strip) 


TOOL AND HIGH SPEED STEEL 


(RADE 
ABKASIVI GRIl KANGI BOND TYP ROLL SERVIC 


“Carborundum”™ = 100 s-—'] W Vitrified Steckel Mills Commercial 
“Aloxite” KH™M lOte 12) Y Resinoid Steckel Mills Polish 


FR EE PI 0 0 K This valuable book, a complete 


authoritative treatise on roll grinding, sent free on request. 
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association, Symposium on Cast 
Iron, is reproduced here in Table 
XXXIV. Some tests in the labora- 
tories of the Lunkenheimer Co., 
Cincinnati, O., showed results given 
in Table XXXV. Tests were con- 
ducted on samples cut from bars 
1.20-inch in diameter. Tensile tests 
were machined to 0.800-inch in di- 
ameter. Torsion test bars were 1.14- 
inch diameter and 5‘ inches be- 
tween jaws. 

Consideration of manufacturing 
methods and of conditions met in 
actual engineering service suggests 
that the shear strength of gray iron 
usually is of little direct significance 
from those viewpoints. However, 
shear testing is advocated strenu- 
ously by some as a means of evalu- 
ating the relative static strength 
properties of that material. There 
are two schools of thought. Some 
Continental investigators propose 
the shear test as a basis of specifi- 
cations. Most American and English 
workers feel that although the 
shear test is useful in certain re- 
search work, it has no place in 
specifications. 

Accurate shear testing requires 
careful and exact technique. Cast 
iron is a nonductile material with 
limited plasticity. Unless proper pre- 
cautions are taken, cross bending 
stresses are set up and those vitiate 
the test results. Various devices 
have been proposed by Fremont, 
Rudeloff, Rother, Elliott, the au 
thor, and others. 

The device shown in Fig. 140 is 
constructed rigidly and made ac- 
curately. Especial care is given the 
alignment of holes in the frame and 
plunger. The plunger fit is close and 
the shearing edges of the frame 
and plunger allow no measurable 
cross bending of the specimens. 
Specimens accurately machined and 
ground to size are tested in double 
shear, and fit tightly in the holes 
provided. The load on the plunger 
is supplied by the traveling head of 
a universal testing machine. Numer- 
ous tests indicate that the results 
are reproducible within the limi- 
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Gray Iron in Torsion 


* ad ’ 
Physical Properties of Cast Lrons 
Tensile Compressive At % load 
No Strength Strength Brinell ME..x10" ME,x10* 
lb. per sq. in lb. per sq. in. 
A 29,470 111,000 183 10.2 11.4 
B 28,500 107,200 183 9.7 10.5 
18,320 65,200 133 6.5 6.3 
D 21,280 90,900 179 12.3 10.5 
E 32,500 120,800 192 100 13.6 
F 22,420 91,000 163 9.6 8.7 
G 29,980 108,800 181 11.5 10.7 
H 31,500 116,100 196 10.3 12.8 
I 20,000 87,200 158 8.5 8.0 
J 51,400 156,600 269 13.1 16.2 
K 35,650 115,900 194 9.9 12.6 
L 39,200 131,200 228 11.1 14.3 
M 24,450 90,800 161 8.0 10.0 
oO 25,020 95,000 163 7.8 9.7 
Q 40,920 119,100 190 9.8 14.8 
t 35,080 120,800 196 10.3 13.3 
S 30,650 112,000 187 99 12.2 
T 34,950 123,500 207 10.0 15.0 
U 19,430 72,800 146 7.0 10.0 
V 47,230 159,000 266 14.1 20.0 
Ww 18,270 77,900 139 6.6 6.6 
¥° 29,200 124,500 215 9.3 12.7 
Z 56,700 135,700 236 11.1 16.4 
Table XXXIV 
A * * , 

Torsion Strength of Cast Iron (Bach) 


1.02 


0.82 


Cast Iron A 
Cast Iron B 
Cast Iron C—32,000 lb. per sq. in 

Ratio, Torsional Strength to Tensile Strength 
Cast Iron A 


1.42 
1.42 
1.50 
1.59 
1.13 


0.86 


22,500 lb. per sq. in. 
23,900 Ib. per sq. in. 


Cast Iron B Cast Iron C 
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Tensile Strength 
lb. per sq. in 
28,600 
38,800 


Iron A 
Iron B 


Table XXV 


Gray Iron in Torsion 


Modulus of Rup- 
ture intorsion Degrees Fahr 
39,500 23.3 

51,500 17.0 1.33:1 


Ratio of Modulus 
of Rupture in 
Torsion to Tensile 
Strength 
1.38:1 


Angle 
of Torsion 
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Fig. 144—Complete tension and compression stress-strain diagram of an iron with 
other values included. Fig. 145—Relation between brinell hardness and tensile strength 


is not sufficiently close for derivation of a reasonably 
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accurate 


formula 


tations of the uniformity of the 
samples examined. 

Using that machine and test 
ing a number of fully gray irons, 
none exceeding about 0.70 per cent 
phosphorus, the tests charted in 
Fig. 143 were obtained. As shown 
in that illustration, the shear 
strengths (calculated to single shear 
pounds per square inch) are com- 
pared to tensile strength. From the 
curve it is apparent that the tensile 
strength in pounds per square 
inch, plus 9000 pounds per square 
inch, approximates the shear 
strength in pounds per square inch. 
That relationship would not obtain 

(Concluded on page 52) 
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Ma 


FEATURING: 
BETTER CIRCULATION. 
VARIABLE POURING SPEED. . 
ACCURATE POURING CONTROL. Se Pater 
POURING DIRECTLY INTO MOLDs. PRES hate 
INDIVIDUAL HYDRAULIC TILT. ‘ 
MOUNTED ON A_ BASE PLATE. 
MAXIMUM POUR 3000 POUNDS. 


CHANGES IN BRASS ROLLING MILL PRACTICES DEMAND CONSIDER. 
ATION OF MELTING EQUIPMENT TO SUIT INDIVIDUAL REQUIREMENTS. 


TO MEET THE DEMAND FOR LARGER INDIVIDUAL CASTINGS, THE 
120-150 K.W. AJAX-WYATT MELTING UNIT WAS SPECIALLY DESIGNED, 


®INCREASED PRODUCTION. 
®ECONOMY IN FLOOR SPACE. 
eLESS POWER CONSUMPTION. 


®LOWER LABOR COST. 











@ THE IMPROVED ELECTRICAL CONTROL ENABLES THE USER 
TO ADJUST THE POWER INPUT AND DEMAND TO FIT 
VARYING PRODUCTION SCHEDULES AND PLANT CONDITIONS. 


AJAX ELECTRIC FURNACE CORPORATION 


DIVISION OF THE AJAX METAL CO 
PHILADELPHIA 
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(Concluded from page 50) 
in high phosphorus irons or in irons 
with free cementite, such as mottled 
and chilled irons. 

Nearly everyone has some concep- 
tion of the meaning of the term 
hardness, but no one has defined 
the term accurately. To the found- 
ryman and engineer the term hard- 
ness may bring to mind good wear 
resistance while to the production 
man it instantly conjures up a vi- 
sion of difficult machining. Both 
machining and wear resistance are 
comparative terms, and the term 
hardness is in the same category. 

Hardness sometimes is defined as 
resistance to permanent deforma- 
tion. Hardness may indicate abra- 
sive resistances of various types, 
resistance to indentation through 
either slow or rapid application of 
load, resistance to being cut by 
other metals or conversely, ability 
to cut, ete. Since hardness is a 
general term, it is not surprising 
that there is no universal standard 
test for its mensuration. 

The brinell test is the most com- 
mon hardness test applied to gray 
iron. Despite its shortcomings, it 
remains one of the most practical 
hardness tests for that metal. To 
make a brinell test the spot to be 
examined is smoothed off with a 
file, grinding machine or coarse 
emery cloth. The sample is placed 
on the anvil of the machine and is 
raised by a screw until the surface 
just touches the 10-millimeter hard- 
ened steel ball held in the head of 
the machine. The ball is pressed into 
the sample by a system of levers 
or by hydraulic pressure, according 
to the type of machine used. A defi- 
nite load is employed, usually 3000 
kilograms for testing gray iron. The 
load is applied until it comes to 
rest, usually within 30 seconds for 
gray irons. The ball then is backed 
off the work. 


Define Brinell Hardness 

Since the load is constant, the 
area of the indentation is inversely 
proportional to the hardness of the 
specimen. Softer metal will take a 
larger impression and _ vice-versa. 
The measure of the hardness is the 
ratio of the load to the surface area 
of the impression, and is expressed 
in kilograms per square millimeter. 
This is called the brinell hardness 
number. In usual cast iron test- 
ing, using the 3000 kilograms load, 
the diameter of the impression is 
measured with a small microscope. 

As the ball size is constant, the 
segment of sphere is proportional 
to the diameter of the impression, 
and the exact relationships have 
been computed mathematically. The 
brinell number for various diame- 
ters are obtained from a table sup- 
plied with the instrument. The num- 
bers range from somewhat above 
100 for the softest irons to above 
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200 for the harder irons. Brinell con- 
siderably above 200, say 230, in 
plain cast iron usually means that 
some chill is present. Alloy and heat 
treated irons may run much higher 
without chill being present. 

The brinell hardness, or resistance 
to indentation, of a piece of gray 
iron depends on the combined re- 
sistance of its different microcon- 
stituents. The brinell hardness num- 
ber of ferrite is about 100, that of 
pearlite 200 or slightly above, that 
of unsupported graphite, negligible 
while that of steadite and cementite 
high, probably between 600 and 800. 





Available in 
Book Form 


HILE this is the conclud- 

ing article of the series by 
John W. Bolton to be published 
in THE FOUNDRY, all previ- 
ous articles together with a 
similar quantity of unpublished 
material now is available in 
book form under the title Gray 
Cast Iron. The new book con- 
tains 22 chapters, 400 pages and 
262 illustrations, and sells for 
$5 plus 15 cents postage. 

It is the first complete book 
on the subject of gray cast iron 
ever published. In addition to 
the extensive material present- 
ed in the pages of THE 
FOUNDRY, it contains a com- 
prehensive section on general 
manufacture of gray iron, in- 
cluding cupola practice, and 
chapters on dynamic strength 
and elasticity, machinability 
and wear, effect of temperature 
on engineering properties, cor- 
rosion, and specifications. 

Gray Cast Iron, by John W. 
Bolton may be _ purchased 
through the book department, 
THE FOUNDRY, Penton build- 
ing, Cleveland. 











An iron composed of all ferrite 
and graphite is likely to have a 
brinell number about 120, the silico- 
ferrite being somewhat harder than 
the ferrite of pure iron. Such an 
iron usually is quite low in tensile 
strength. Its machinability will be 
good. However, its wear resistance 
usually is poor and under ordinary 
foundry conditions it is likely to be 
open grained. 

While the graphite flakes offer 
little resistance in themselves, they 
are rigidly held in the matrix and 
thus do not lower the hardness 
much. An anology may be drawn 
to the action of sand under compres- 
sion. A stick may be thrust into a 
pile of loose sand quite easily. 
However, if the sand is rigidly held 
in a container and a piston pressed 
down upon it, the resistance is 





great. One frequent action of the 


brinell test is to start fractures 
through adjacent graphite flakes 
along the edge of the impression. 
That sometimes results in cracks 
and lowered brinell readings. 

Pearlite, the eutectoid of ferrite 
and cementite, offers considerable 
resistance to the indentation, and 
the brinell of pearlitic irons gen- 
erally is around 200. Such irons, if 
low in total carbon, possess good 
strength, fine wearing properties, 
and can be machined at reasonable 
speeds. As explained previously, 
most commercial irons contain both 
ferrite and pearlite; hence their 
brinell usually is between 100 and 
200. Soft irons of ordinary foundry 
practice may have brinells of say 
130 to 150, the stronger, closer 
grain metals 160 to 190 in fairly 
large sections, whereas the strong- 
est irons may have above 200 bri- 
nell, even in medium-heavy sections. 

May Increase Hardness 

In small sections brinell values 
naturally are somewhat higher than 
for the corresponding irons in heavi- 
er sections. Phosphorus in small 
amounts does not materially change 
the brinell values since the small 
hard particles of steadite are 
pressed into the softer matrix. 
Amounts over 0.50 per cent cause 
noticeable increase in hardness. We 
have seen how increase in combined 
carbon from practically nothing 
(all ferrite) to about 0.90 per cent 
(pearlite) increases the brinell from 
100 to 200. Further increase in com- 
bined carbon increases the brinell 
rapidly. 

Hardness can be increased by 
changing the form of the combined 
carbon even though the amount is 
0.90 per cent or under. Nickel for 
example, in certain amounts 
changes the pearlite to sorbite, thus 
increasing the brinell without in- 
crease in combined carbon. Heat 
treatment also changes the carbon 
form. 

The general relationships of bri- 
nell numbers to other physical 
properties have led a number of 
investigators to attempt to predict 
properties such as tensile strength 
from the brinell number. Formulas, 
while fairly accurate for irons of 
limited range in composition, and 
cooling rate, do not apply over wide 
ranges in composition and for dif- 
ferent cooling rates. The relation of 
brinell to tensile on a wide variety 
of irons is depicted in Fig. 145. Ob- 
viously the relationship is not suf- 
ficiently close for derivation of a 
reasonably accurate formula. 


In handling materials by hand, 
vision is very important as there is 
not only the stumbling hazard to be 
considered, but also that of bruised 
hands and arms against projecting 
piles of materials or parts of per- 
manent structures. 
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XPERIMENTS on production of 
pearlitic malleable iron indi- 
cated that extremely low car- 


bon iron caused considerable dif- 
ficulty due to liquid shrinkage and 
lack of soundness. Consequently, 
the carbon content selected was 2': 
per cent for all castings regardless 
of section thickness. Silicon content 
ranges from 1.30 per cent in sections 
from “ to 1-inch thick up to 1.60 to 
1.70 per cent in sections 3/16-inch 
thick. 


An aluminum alloy containing 3 
per cent copper, 4 per cent silicon 
and 0.3 per cent magnesium can be 
used to produce castings of intricate 
design in which pressure tightness 
is required. Its mechanical proper- 
ties are slightly better than the 8 
per cent copper, 92 per cent alumt- 
num alloy, but it has superior cast- 
ing properties. 


A recent patent describes a syn- 
thetic foundry sand. It is made by 
heating washed Georgia white 
kaolin in a rotary kiln to the point 
of incipient fusion whereby it is 
changed into mullite crystals held 
together with small quantities of 
alumina-silica glass. The tempera- 
ture of treatment is from 2900 to 
3100 degrees Fahr., and the kaolin 
must be heated just under the ball- 
ing point to prevent formation of 
large coarse masses. After heating, 
the material is cooled, crushed to 
size and mixed with the necessary 
quantity of bonding clay for mold- 
ing use. 


A new soldering fluid in liquid 
form, suitable for use with any type 
of solder and on any metal except 
aluminum, recently has been devel- 
oped. According to the maker, it con- 
tains no acids, will not corrode, give 
off harmful fumes or injure the 
hands or clothing. The fluid atttacks 
only the oxides on the metal surface. 
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A steel casting for a heat ex- 
changer in an oil refinery where it 
had to withstand combined high 
pressures or temperatures was 
made from a composition containing 
0.34 per cent carbon; 0.59 per cent 
manganese; 0.32 per cent silicon; 
1.97 per cent nickel; 0.79 per cent 
chromium, and 0.30 per cent molyb 
denum. Physical properties were 78,- 
500 pounds per square inch yield 
point; 104,700 pounds per square 
inch tensile strength; 20.5 per cent 
elongation in 2 inches; 45.5 per cent 
reduction of area, and 98 degree 
bend. 


. . . 


An efficient and comparatively in- 
expensive method of reinforcing 
concrete gangways and other floors 
exposed to heavy trucking is found 
by bedding cast iron gratings in the 
concrete flush with the surface. In 
one installation the grating sections 
are 18 x 30 inches, *“s-inch thick 
with l-inch square openings sepa? 
ated by ‘z-inch ribs. It is claimed 
that this type of floor practically is 
indestructible and shows a greatly 
increased life over the ordinary type 
of concrete. 


IGH chromium cast irons re 
quire pouring temperatures up 
to 2900 degrees Fahr., and conse- 
quently necessitate use of facing 
sands equal to those employed for 


steel castings. The facing sand 
should be comprised of washed 
silica sand bonded with the best 


grade of fireclays, bentonite and 


cereal binders. 
ry ry + 


In a new type oil fired furnace for 
the treatment of castings, either for 
normalizing, or for welding minor 
defects, the hood or body of the fur- 
nace is moved backward and _ for- 
ward, instead of using a car to carry 
the castings into and out of the fur 
nace. The head end of the furnace 
remains stationary. In practice the 
unit made up of the roof, side walls 
and one end is pulled away from the 
stationary end by a cable attached 


to a small air hoist. The castings are 
placed on the hearth either by hand 
or by a small hoist provided for the 
purpose. The hood then is moved 
forward until it touches the station 
ary end. Vil is used at a pressure of 
6 pounds per square inch for fuel 
and the temperature of the interion 
of the furnace is raised to any de 
sired point between 1000 and 1700 
degrees. 


ACKING castings in bags for 

shipment is facilitated in a mid 
west gray iron foundry by chutes 
at one side of the inspection and 
sorting benches. The bags are held 
open by a special device under the 
chutes. The bench is covered with a 
smooth steel plate and after each 
casting has been inspected it is 
dropped Cown the sliding chute into 
the bag. 


An aluminum paint for inside or 
outside work, which withstands tem 
peratures up to 1000 degrees Fahr., 
has been developed by an Eastern 
firm. The paint produces a silvery 
finish and turpentine may be used as 
a thinner. 


A blend of castor extract, mineral 
oil and colloidal graphite for mixing 
in the ratio of 1 to 16 with mineral 
lubricating oil employed in_ in- 
dustrial equipment is said to provide 
excellent penetrating qualities, 
stand up under high bearing pres 
sures, and is not affected by heat, 
cold, wear and time. 


A new lacquer developed for use 
on metal surfaces is said to be flex 
ible and withstand unusual wear. It 
is available in a number of colors, 
and is baked after application to 
provide a finish with excellent ad 
hesive qualities on cast iron, die 
castings, and steel surfaces 
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Lyre—is the word, my 


HE wind she blew a hurricane, 

as the late William Henry 

Drummond tunefully sang on 
a certain occasion. And then, he con- 
tinued in the same strain, she blew 
some more. As you doubtless re- 
member, now that I have called the 
incident to your attention, he was 
describing the somewhat gruesome 
fate of the scow Julie Plante on an 
ill starred voyage across Lak’ Pierre. 
In a snappy closing line Mr. Drum- 
mond advises all and sundry that 
when the wind she blows a hurricane 
and bimeby she blows some more, 
the safest place on Lak’ Pierre is 
when you're safe ashore. 

The lines came to mind the other 
night while I sat snug and warm in 
the little igloo, a cheerful flame leap- 
ing in the chimney, guy ropes all 
taut on the outside and a number of 
large stones on the roof to hold her 
steady. A high, cold wind originat- 
ing somewhere up in the region of 
Hudson Bay and honed to a fine cut- 
ting edge over the bitter 60-mile 
stretch of Lake’ Erie, whistled 
against the windows and caused the 
occasional pedestrian, bound either 
west, to screw his neck 
around at a painful angle and—I 
have no reason to doubt wish he 
was a turtle. Smart little fellows, 
these turtles. Know more than a 
steel works chemist about elonga- 
tion and reduction in area and yet 
you never hear a peep out of ’em. 
Like Ol’ Man River, they just keep 
rollin’, just keep rollin’ along! 

A particularly vicious blast ac- 
companied by a rattle of frozen 
snow on the windows, sent my mind 
away racing through a curious asso 
ciation of ideas to a mental picture 
of the late Mr. Khayyam twanging 
a lyre in his Persian garden. 

“I imagine,” I said to Bill, “that 
Omar would have revised that fa- 
mous saying of his to a considerable 
extent if he had lived anywhere 


east or 
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The Adbventicres of 
BILL 


around here in the winter.” 

“ ‘Omer? What’s the idea of drop 
ping the first H from the name? Is 
it possible that the flood of British 
news in the papers for the past six 
months has affected you to the ex- 
tent that you now are dropping 
your haitches. ’Pon my word 

“Wait a minute. What Homer are 
you talking about?” 

“The only Homer in the _ book. 
The old bird who wrote all that 
dreary drivel about a bush league in 
Troy, or Albany or Schenectady or 
somewhere down that way. I don’t 
know why they call him Homer. 
Seems to me the old boy spent the 
greater part of his time away from 
home. However, that’s always the 
way. I knew a fella one time whose 
name was Percy Patience and if ever 
there was a combination of a barrel 
of sour pickles and a wildcat suffer- 
ing from chronic dyspepsia, that was 
Percy. That fella had more cuts, 
scars, dents, knobs and warts on 
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By PAT DWYER 


him than a 14-year old flivver owned 
by a bull headed drunken driver. 
I'll tell you the kind of a fella he 
was” 

“Never mind. I have heard all I 
want to hear about Percy. He is—lI 
hope quite dead and quite safely 
buried. So is your old friend Homer. 
With all that tangling underbrush 
out of the way, perhaps even your 
simple mind can follow my refer- 
ence to Omar, a poetic gent who 
dropped a rhyme now and again, but 
so far as I am aware, did not drop 
his haitches.” 

“Fair enough,” Bill admitted hand- 
somely. “A _ fifty-fifty gent. So 
what?” 

“Precisely, as my learned friend 
inquires courteously; so what? If 
you had asked that question in the 
first place instead of wasting your 
time and my time drooling and driv- 
ellin’ over Homer, et al, your curios- 
ity would have been satisfied long 
since.” 

“Who is this Al? First I heard of 
him. Friend of yours who wants a 
little publicity, eh? Well, you can 
throw him out the window with 
Percy. None of this special privilege 
stuff my lad. You are not working 
for the government.” 

“By the way things are shaping 
up,” I said, “I soon will be the only 
one who is not working for the gov- 
ernment. Maybe I can get a job in 
a kindergarten where I will have an 
opportunity of explaining to the 
simple minded that et al merely is 
another way of saying ‘and others’.” 

“Don’t apologize, my dear fellow. 
We all make mistakes. If I remem- 
ber correctly you were about to say 
something about an Irishman named 
O’Marr, or does he spell it the old 
fashioned way, O’Meagher? You 
can’t be too careful in cases of that 
kind. I read of an instance recently 

(Continued on page 60) 
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The molds are ready .. . pour! In all parts of the country, foundries are 
approaching production capacity. The industry is buying more equip- 
ment and materials than at any time in eight previous years. The 
foundry industry is ready . . . for YOUR sales message. 

What, then, is more logical than that you make direct, forceful contact 
with the foundry world through the forthcoming convention issues of 
THE FOUNDRY? Foundrymen will read these issues page-by-page be- 


Aprit PRE-CONVENTION ISSUE 


The Pre-Convention issue of THE FOUNDRY will focus the 
attention of the entire foundry industry upon the convention 
and the exhibits to be seen there. A complete program of 
meetings, plant visitations and editorial material of out- 
standing interest will appear in this issue in addition to all 
the regular features. Placed in the hands of readers well in 
advance of the convention, this issue will also be made 
available to visitors to the convention. Advertising space 
may be used advantageously to catalogue your products, to 
announce new equipment, to invite foundrymen to visit your 
exhibit, and to otherwise gain intimate contact with the entire 
industry at a most important time. 
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cause in them current news, complete data, and careful reporting of the 
Milwaukee Convention will be permanently recorded. 

Your sales message can be an important factor aiding foundrymen 
to produce more efficiently and economically, and because you may 
be able to assist them to secure their greater share of increased profits, 
your products advertised in the convention issues of THE FOUNDRY will 
receive the sort of thoughtful consideration you desire. 




















May POST-CONVENTION ISSUE 


The Post-Convention issue of THE FOUNDRY will be eagerly 
read by foundrymen who were in Milwaukee during these 
eventful days. It will be a printed record of who and what 
they saw there. Doubly eager will be those who could not 
attend to read every word and study every picture in this 
issue. To them, this issue will be the convention and the 
means of keeping them up-to-date on all that’s new and 
improved in every phase of castings practice. In this issue 
you are afforded an opportunity to drive home sales-points 
and impressions made at Milwaukee, to record and describe 
equipment and supplies shown there, and to make real 
sales-capital of the added reader interest accorded this issue. 


Advertising Forms Close May Ist, 1937 
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in Toronto where a judge blew up, 
climbed off the bench and refused to 
hear a case because one of the learn- 
ed counsel placed the accent on the 
wrong syllable in his name when 
addressing him. The old calm ju- 
dicial temperament!” 


“T shudder to think,” I said, “of 
what would happen to the man if 
he had to listen to you. He probably 
would tear all the costly hair out of 
his wig and emit a series of blood 
curdling yelps while turning cart 
wheels from the bench to the front 
door of the court room. Every man, 
even a judge has his limits.” 

“Listen. This man Omar was not 
Irish.” 


“Don’t tell “Let 


me,” said Bill. 


heard theories to account for the 
fact that the Indian never developed 
a written language. Why should he 
have a written language? He got 
along very nicely without one. He 
had enough to eat and place to sleep. 
He paid no taxes to support a mob 
of parasites in idleness and luxury. 
He was perfectly free and independ- 
ent and was not circumscribed on 
every side by a flock of rules, laws 
and regulations which he must obey, 
but in the forming of which he was 
not consulted. His means of exist- 
ence did not depend on the whim of 
another man, or that of any group of 
men. In a word, my dear lad while 
we modern slaves can read and 
write and kid ourselves into the be- 
lief that we are free, the Indian 
could neither read nor write, but he 
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The bride’s biscuits have some use after all 


me guess. He was not English be- 
cause he did not drop his aitches. 
He was not Irish because he did not 
spell his name O’Meagher. I got it! 
He was an Indian from Omaha! 
Simple, my dear Watson. Just a 
simple problem in elimination.” 

“Far be it from me to quarrel 
with any man’s belief. You may be 
right in assuming that Omar was an 
Indian although the concensus of 
opinion among those who have de- 
voted some time to a study of the 
subject would seem to indicate that 
he spent the greater part of his life 
in Persia. I might also direct your 
attention to the fact that Omar 
wrote what I believe is known in 
technical circles as a raft of poetry. 
So far as I know, no noble red man 
ever was addicted to this peculiar 
form of vice. According to J. Fen- 
nimore Cooper and other well known 
authorities, the Indian frequently in- 
dulged in long sustained flights of 
oratory, but for lack of any docu- 
mentary evidence we have to accept 
J. Fenn’s word for this. 

“At one time or another I have 
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actually was free.” 

“I get you,” said Bill. “This here 
now Persian Indian spent all his 
spare time writing free verse, prob- 
ably the flattest, most wearisome, 
most uninteresting form of compo- 
sition ever devised by any human 
being. Dead. The stuff simply is 
dead and should be buried with the 
authors.” 

“Now,” I said, “we meet on com- 
mon ground. A very fortuitous cir- 
cumstance indeed, since it brings us 
back in a roundabout manner it is 
true, but still it brings us back to the 
point where I was about to comment 
on one of the late Omar’s better 
known little efforts. Touching on 
the subject of complete happiness he 
declared boldly that all he needed 
was a jug of wine, a loaf of bread 
and thou. For this setting he also 
specified a wilderness. He _ said 
something about this being wilder- 
ness enough, but the _ translator 
found that the words did not rhyme, 
so he spells enough enow to rhyme 
with thou. I can’t see that he im- 
proved it to any extent—” 





“No,” said Bill. “No matter how 
thin you slice it, it is still baloney. 
Pardon the interruption.” 

“I was about to say that if Omar 
had to go out one of these mornings 
to select a flask in the foundry flask 
yard wilderness, he might find cause 
to revise his opinion on a jug of 
wine, a loaf of bread and thou, being 
sufficient for complete happiness.” 

“Well,” said Bill, “I’ll tell you. I 
don’t know why he wanted to burden 
himself dragging around a loaf of 
bread. The other two items, the 
jug of wine and the thou, presum- 
ably a carefully selected thou, would 
seem to indicate that the lad had 
at least the nucleus of a rather neat 
idea and was headed in the right di- 
rection. 

“Of one thing you may be certain, 
and that is his modest ambition nev- 
er would have precipitated the social 
revolution which one of our famous 
newspaper columnists predicts will 
follow the happiness seeking pro- 
gram inaugurated by a minister re- 
cently sent to represent these sover- 
eign United States in a foreign coun- 
try. At great personal sacrifice the 
man and his wife are prepared to de- 
vote two or three years to serving 
their fellow citizens, but since our 
niggardly government refuses to 
provide even the bare essentials, 
these heroes are taking along a few 
actual necessities, including 25 or 30 
bath tubs and 200 refrigerators. The 
modest little 100-room marble palace 
they are taking over was built and 
formerly occupied by a low type of 
millionaire who clung to the old 
fashioned idea that bathing formed 
only a trivial part of the daily rou- 
tine. Therefore he only had _ in- 
stalled about a dozen bathrooms on 
each floor. The new tenants were 
prepared to endure many hardships 
and privations, but naturally they 
recoiled from these primitive sani 
tary facilities. 

“In addition to the bathroom 
equipment and a complete outfit of 
furniture, this modern expeditionary 
force is carrying a food supply for 
3 years. The country for many cen- 
turies supported a larger popula- 
tion than the United States. The 
ruling classes lived in luxury and the 
cooks enjoyed an international repu- 
tation. Conditions to some extent 
have changed in recent years, but 
presumably the people still eat a few 
meals per day and presumably food 
in wide variety still is available to 
those who have the wherewithall to 
purchase it. 

“Apparently our explorers are tak- 
ing no chances. None of this stuff 
about sending young Jimmy around 
to the delicatessen for a pound of 
baloney and a bag of soda crackers 
for Pa’s supper. Not at all. The 
lady sitting in her ivory and onyx 
boudoir languidly murmurs to her 
maid that she will have dinner 
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IF THE service is tough — so are Moly irons and steels. 
Take slush pumps in the oil fields . . . driven con- 
tinuously and operating under severe conditions. 

Since no pump is better than its parts, many pump 
builders use Moly irons and steels for the vital parts 

. because they have proved their capacity to 
withstand the toughest going. 

One manufacturer, for example, uses carburized 
Nickel-Moly (SAE 4615) for pump cylinders. It was 
selected primarily because it takes a case imper- 
vious to the abrasion of well cuttings: and pressure 
is always constant. Minimum distortion from heat- 
treating was also a factor. ... Just one of many cases 
where Moly steel or iron has settled a difficult prob- 


PRODUCERS OF FERRO-MOLYBDENUM 





SERVICE 


lem — to the mutual advantage of the manufacturer 
and the user of the product. From either standpoint. 
Moly steels and irons will prove well worth their 
investigation. 

Our technical books, “Molybdenum in Steel” and 
“Molybdenum in Cast Iron,” will be found of unusual 
interest to engineering and production heads in any 
industry using or producing ferrous products. A 
simple request brings either or both — and, if desired, 
puts your name on “The Moly Matrix” monthly mail- 
ing list. Our experimental laboratory facilities are 
available for the study of any special problem in 


alloy steel or iron. Climax Molybdenum Company, 
500 Fifth Avenue, New York City. 


CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


Climax Mo-lyb-den-um Company 
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(Concluded from page 60) 
served about 9 p.m. The maid turns 


to the stuffed owl containing the 
concealed telephone and whispers 


the word to Adolph, the major-domo. 
Adolph passes the word on to the 
strong arm gang to break out a few 
kegs, cans and packing cases in the 
lazaretto and Presto! at precisely 
9 p.m. the chain of liveried flunkies 
files through the dining room in one 
door and out through another for 
about 3 hours and lays down a 13 
course meal. After the heat is 
poured the shakeout crew collects 
the gates, sprues and scrap, enough 
to feed several small families for a 
week, and throws the mess in the 
garbage can. 

“Certainly we should be grateful 
that we have citizens patriotic 
enough to suffer such hardships on 
our behalf. Reminds me for no par- 
ticular reason of the two lads in the 
foundry eating their lunches side by 
side behind the salamander. Ed of- 
fered Joe a piece of pie his wife had 
made. Joe bit into it and then de. 
clared it was the toughest object 
ever placed between his teeth with 
the exception of some biscuits his 
wife had baked in their early mar- 
ried life. ‘I could not eat ’em,’ says 
brave Joe, ‘I broke 'em with a ham- 


mer and fed the pieces to some 
ducks loitering in the vicinity. The 
ducks gobbled ‘em up and then 


jumped into the pond.’ He threw 
the pie in the salamander. ‘Yes sir, 
they jumped into the pond and just 
naturally sank to the bottom like 
the good scow Julie Plante!’ ” 


Alloy Symposium Is 


Held In Ohio 


A symposium on alloys in cast- 
ings featured the program of the 
January meeting of the Northeast- 
ern Ohio Chapter of the American 
Foundrymen’s association, held at 
the Cleveland club, Cleveland, Jan. 
14. Five speakers presented im- 
portant information on chromium, 
molybdenum, nickel, titanium and 
vanadium. 

R. G. McElwee, Vanadium Corp. 
of America, Detroit, presented a 
few of the research highlights in 
the use of vanadium in cast iron. 
Tensile strength was considered and 
the fact that the most suitable alloy 
to obtain the desired properties 
must be selected, was emphasized by 
the speaker. Improvement of gen- 
eral physical properties over a wide 
range of sectional sizes with the 
production of a uniform structure 
is of utmost importance, he claimed. 
Slides were shown of the effect of 
vanadium, titanium, carbon, etc. on 
test bars. 

Fred J. Walls, International Nick- 
el Co., New York, discussed the ap- 
plication of nickel in cast iron, stat- 
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ing that it is a graphitizer, hard- 
ener, and that it imparts resistance 
to wear. He showed slides demon- 
strating the effect of nickel on 
brinell hardness, thermal coefficient 
of expansion and heat treatment. 
The application of nickei-molybde 


num irons to piston rings and 
crank shafts and of nickel-chrome 


irons in brake drums was discussed. 

E. K. Smith, Electro Metallurgical 
Co., Detroit, gave the characteristics 
of chromium and some of its effects 
as an alloy. He emphasized the point 
that this alloy should be chosen for 
a definite purpose. Chromium can 
be added in the spout, ladle or cu 
pola. Mr. Smith dealt with the gen 
eral effects of chromium, stating 
that it increases hardness and re 
sistance to wear, decreases corro 
sion and improves heat 
Following this, the 
cussed some of the uses of chromi 
um. Growth and oxidation data con 
cerning this alloy and the fact that 
it should be used in proportion to 
the other elements were conclud 
ing points in his talk. 

V. A. Crosby, Climax Molybde 
num Corp., Detroit, stated that 
molybdenum is a mild carbide form- 
er, and that it improves transverse 
strength and resilience. Its effects 
on fatigue characteristics and on 
the coefficient of thermal expansion 
were stressed. Slides were shown 
concerning the effect of molybde- 
num additions to cast iron, the ef- 
fects of increasing it in a chrome 
iron and also in a nickel iron. Mod- 
ulus of resilience also was consid- 
ered by Mr. Crosby. 

E. R. Starkweather, Titanium A\l- 
loy Mfg. Co., New York, presented 
characteristics of titanium, stating 
that it is a deoxidizer, cleanser, in- 
creases the physical properties of 
the metal and improves’ machin- 
ability. It acts as a graphitizer and 
closes the grain of the iron. Titani- 
um is usable in either an electric 
furnace or cupola. Slides pointed 
out the closing effect of this alloy 
on the grain of the metal and il- 
lustrated its effect on chills. 


resistance. 
speaker dis 


Engineers. Founders 
Meet In South 


The fifth annual southern foundry 
conference, under the joint sponsor- 
ship of the Birmingham Chapter of 
the American Foundrymen’s associa- 
tion and Birmingham Section of the 
American Society of Mechanical En- 
gineers, will be held at Birming- 
ham Feb. 25 and 26. 

This conference has come to be 
recognized as the outstanding an- 
nual event of the southern foundry 
district, with a record attendance last 
year of 400 and prospects for a 
greater attendance this year. Dis- 
cussions of foundry problems of 














special interest to engineers are fea- 
tured and this year’s meeting will 
be notable for its session on safety 
and hygiene. 

L. N. Shannon, Stockham Pipe 
Fitting Co., chairman of the Birming- 
ham Chapter of the A.F.A. and T. J. 
Carpenter, Republic Steel Corp., 
chairman of the A.S.M.E. section, 
have appointed committees to pro- 
vide for all details. General chair- 
men of the conference committee are 
James T. MacKenzie, American Cast 
Iron Pipe Co., representing the 
A.F.A., and George R. Ozley, Ala- 
bama By-Products Corp., represent 
ing the A.S.M.E. 

The tentative program 
lows 


is as fol- 


Thursday, Feb, 25 
Registration rutwiler hot 
10:00 a. m Technical Session 
Chairman—T. J. Carpentet 
Steel Corp., Chairman Birn 
section, A.S.M.E 
“Reclaiming, Conditioning ind Han 
dling Foundry Sand by Lester B 
Knight Jt Nationa Engi 
Co., Chicago 
Discussion 
12:30 p. m Luncheon 
Presiding, T. J. Carpenter 


SOU a m 


Repub 


) } 


Guest Speaker, Dan M Avey, secre 
tary-treasurer, American Foundry 
men's association 


2:30 p. m.—Technical 
Chairman, L. N. Shannon 
Pipe Fittings Co., Chairman 
ingham chapter, A.F.A 
“Sand Handling in Birmingham Foun 


Session 
Stockham 
Birm 


dries.” 

J A Woody, American Cast Iron 
Pipe Co 

W. Lee Roueche, McWane Cast Iron 


Pipe Co 
R. L. Ogden, Stockham Pipe Fittings 
Co 
Friday, Feb. 26 
Plant visitation 
plant visitation commit- 
Woody, American Cast 


9:00 a. Mm 
Chairman, 
tee, J. A 


Iron Pipe Co 
2:00 p. m.—Luncheon 
Host—Woodward Iron Co 


2:00 p. m.—Technical session 
Presiding, S D Moxley, 
Cast Iron Pipe Co 
“Safety and Hygiene in the Foundry,” 
by E. O. Jones, Director, Safety and 
Hygiene section, A.F.A. 
1:00 p. m.—Technical session 
George R. Oxley, chairman 
Industrial Motors 
Industrial Drive 
Industrial Lighting 
Industrial Building 
7:00 p. m Annual banquet 
Presiding, L. N. Shannon, Chairman 
Birmingham chapter, A.F.A 
Guest Speaker, A. M. MacCutcheon, 
vice president, Reliance Electric & 
Engineering Co. and national presi- 
dent, American Institute of Electrical 
Engineers 


American 


Revise Course on 
Diesel Engine 


The extension division of the Uni- 
versity of California, Berkeley, 
Calif., has revised its course in diesel 
engineering. The course is a gen- 
eral discussion of the elements of 
the diesel engine, furnishing the 
practical man with fundamental 
principles which will assist him in 
the operation and maintenance. 
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SAND HANDLING 








To detail completely all of the individual units 
that Beardsley & Piper have designed and built 
for the handling of core, facing, and molding sand 
would be a lengthy task. Suffice it to say that we 
have produced Elevators, Conveyors, Feeders, 
and Molding Station Equipment of endless 
variety and size to handle a few tons of sand a 
day up to hundreds of tons daily. For bench 
molding, floor molding, and ion molding; 
for jobbing and production foundries; for castings 
of all metals. Today we have standardized designs 
on many units involving heads and boots for 
Elevators, power and driven ends for Conveyors, 
Feeder designs, and many other standards of 
proved efficiency for long-time service. A\ll are 
rugged in design, highly elficient, and low in cost. 


MOLD HANDLING 





Power Conveyors, Gravity Conveyors, Turntables, 
SHAKE-OUTS, Flask Returns, Mold Pushers, 
and many other forms of mold handling equip- 
ment of Beardsley & Piper design are in use 
throughout the foundry field today; many units 
of standardized form involving unique designs 
created by Beardsley & Piper engineers, each 
unit made for efficient operation and long-time, 
satisfactory service under the abusive conditions 
to which foundry equipment is subjected. These 
units are made for all types of foundries for 
handling all sizes and kinds of molds. Durability, 
efficiency, and low cost are major features. 











CASTING HANDLING 





In this department of foundry operation, Beardsley 
& Piper have developed special units of standard- 
ized form for handling large and small castings, hot 
castings from the SHAKE-OUT, and cold castings 
from storage to cleaning or machining depart- 
ments. No matter what the elevating or conveying 
operation may be; there is a Beardsley & Piper 
standardized equipment for the job, for con- 
tinuous systems or jobbing shops; for imme- 
diate delivery of castings, temporary storage, 
or any other arrangement of casting handling 
that may be needed. Specially designed cast- 
ings handling units are offered where needed. 


THE AERATOR 





The Aerator is a Beardsley & Piper sand condi- 
tioning unit used for producing an open, fluffy 
sand so important in good molding and for the 
elimination of scabs and blows. The Aerator is a 
simple, mechanical device designed by Beardsley 
& Piper engineers to accomplish complete aera- 
tion. It is available to all foundries using sand 
systems where it is used for distributing the sand 
into tanks and hoppers, and is also applied as a 
separate sand preparation unit in jobbing foundries 
where no sand system is used. Use an Aerator! 
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MAGNETIC SEPARATORS 


and Sand. 
Beakdéley and Piper 


GYRATORY SCREENS 





Clean sand free from nails, gaggers, shot and tramp 
iron is easily effected with Magnetic Separators. 
They effect two decidedly worthwhile savings. 
First they make better molds, remove one of the 
causes of scabs and marks; and secondly, they 
eliminate costly troubles in breakdown so 
frequently caused by jamming of gaggers in your 
molding and handling system. Beardsley & Piper 
Magnetic Separator units are designed for use in 
any type of system and as a portable unit for job- 
bing shop applications. For better conditioned 
sand use a Beardsley & Piper Magnetic Separator. 


SANDMULLERS 





ment of modern continuous automatic mulling 
equipment, the Sandmuller being only one of the 
Beardsley & Piper designs for this work. It has been 
adapted in both single and twin units for handling 
from twenty to eighty tons of sand per hour in 
continuous systems. Its many design features in- 
cluding lower horsepower consumption, rubber 
tired muller wheels, continuous maintenance-free 
operation, etc., make it a widely approved sand 
preparation unit. 


Beardsley & Piper Gyratory Screens operate with 
a combination of circular, vertical, oblique and 
forward and backward motion — the ideal motion 
for screening and lump breaking of foundry sand. 
They have a greater capacity per square foot of 
screen area, are designed so as to eliminate wear 
and shock on the supporting equipment, require 
a minimum of headroom, and operate with a flat 
slope. They are made in several types for all sand 
system arrangements, and can also * had in con- 
junction with other sand conditioning equipment 
in portable units for jobbing foundries. 


SCREENARATORS 





The most widely used Beardsley & Piper portable 
sand conditioning unit is the SCREENARATOR, 
of which some four hundred units are in use to- 
day, in foundries throughout the country. The 
SCREENARATOR has an unusual capacity of from 
twenty-five to thirty tons of sand per hour, cannot 
be crowded by two shovelers, and is only 14” off 
the floor, minimizing shoveling labor. It is com- 
pletely portable and does a thorough job of screen- 
ing, double aerating, mixing and piling. It has a 
minimum of wearing parts and is built for long time, 
continuous operation. Sold on a free trial basis! 





BEARDSLEY & PIPER ¢ 
2541 N. KEELER AVENUE, CHICAGO, ILLINOIS 
SANDSLINGERS, SAND HANDLING, PREPARING, MOLDING AND SHAKE 
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Reader's Comment 


EpitTor’s Note—Material Ap- 
pearing Under this Head Does 
Not Necessarily Reflect the 
Opinion of The Foundry or of 
Its Editors. 


Figures Air Needed 


For the Cupola 


To THE EpitTors: 


In these days of highly improved 
cupola operation, when so much de- 
pends on having the proper air sup- 
ply for the cupola, I question the 
value of the article, “Calculating the 
Speed of Fans for Cupola Opera- 
tion” in the 
FOUNDRY. 

The first paragraph was well 
stated and the article should have 
ended there, as the rest of it not 
only gives a figure for the air re 
quirements, 30,000 cubic feet per 
ton, which is not even approximate- 
ly correct, but the amount of air 
this fan will deliver into the cupola 
at the calculated speed will not be 
approximately correct. The amount 
of air required not only should be 
figured correctly, but should be 
measured and delivered to the bed 
correctly, if the best results are to 
be secured consistently. 

On the day that this article will 
be read in the many, many found- 
ries around the world, the cubic 
feet of air used, or possibly that 
should be used for best results, 
could easily vary from 10,000 to 50,- 
000 cubic feet per ton. Thirty thou- 
sand cubic feet just happens to be 
the average for these two figures, 
even if it is over twice as much as 
required in one extreme and about 
half enough in the other. 

The old rule of thumb, 30,000 
cubic feet of air per ton of iron 
melted, has cost the foundryman 
many dollars and many, many head- 
aches. In most cases it gives an ex- 
cessive amount of oxygen. Exces- 
Sive oxygen means excessive coke 
consumption with increased oxida- 
tion, carbon and silicon variations, 
gas inclusion in the iron and in- 
creased lining and labor costs. With 
excessive oxygen and _ insufficient 
coke, the results are excessive oxi- 
dation, blow holes, shrinkage, as 
well as cold iron and slow melting. 

On the other hand, insufficient 
oxygen means cold iron and slow 
melting, which will be the trouble 
on many days when the air is sup- 
plied to the cupola on the basis of 
30,000 cubic feet per ton. 

Guessing at the amount of air, or 
simply using whatever amount is 
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delivered by the blowing equipment 
will nullify to a great extent all of 
the time and expense of using the 
very best coke, iron mix, lining ma- 
terial and operating procedure. 

The absurdity of using this rule 
oi 30,000 cubic feet of air per ton 
should be evident, when it is appre- 
ciated that it is based on perfect 
consumption of all the carbon in the 
coke, that coke is 100 per cent car- 
bon, that atmospheric air always 
contains the same amount of oxy- 
gen, and that the iron to coke ratio 
is always 10:1. This rule is based 
on one of the laws of combustion 
which specifies that the perfect com- 
bustion of one pound of carbon re- 
quires 2.667 pounds of oxygen. 
Since one pound of air contains 23.1 
per cent oxygen by weight, 2.667 
divided by 0.231 gives 11.545 pounds 
of air required per pound of car- 
bon. Then, since air weighs at 60 
degrees Fahr. and 14.7 barometer 
0.0764 pounds per cubic foot; 11.545 
divided by 0.0764 gives 150 cubic 
feet, and since an iron to coke ratio 
of 10:1 gives 200 pounds of coke 
per minute, 200 x 150 gives 30,000 
cubic feet of air per ton of iron 
melted. 


Would Require More Air 


Making corrections in the above 
for variation in the atmosphere 
only, there are many foundries op- 
erating where, due to the altitude, 
the atmospheric pressure is 12.0 
pounds or even lower and where, in 
the summer, the temperature is 100 
degrees Fahr. or possibly higher. At 
12.0 pounds and 100 degrees Fahr., 
air weighs only 0.057 pounds per 
cubic foot, so that the cubic feet of 
air per pound of carbon would be 
11.545 divided by 0.575 or 200 cubic 
feet instead of 150. Then, if the 
iron to coke ratio should be a min- 
imum of 4:1 instead of 10:1, 2000 
divided by 4 gives 500 instead of 200 
pounds of coke. The volume then, 
instead of being 200 x 150 would be 
500 x 200 or 100,000 cubic feet per 
ton. 

For the other extreme, at times 
the atmospheric temperature is as 
low as 60 degrees Fahr. below zero, 
with an atmospheric pressure of 
15.2 pounds, under which conditions 
air weighs 0.1025 pounds per cubic 
foot. The cubic feet of air required 
per pound of carbon under these 





conditions would then be 11.545 di- 
vided by 0.1025 or 112.6 instead of 
150. With an iron to coke ratio of 
15:1, the pounds of coke would be 
2000 divided by 15 or 133.3, and the 
cubic feet of air per ton would be 
112.6 x 133.3 or 15,000 which is to 
be compared with 100,000 for the 
other extreme. The above figures, 
of course, are extreme, but they 
serve to show the absurdity of using 
the old rule of calculating the 
amount of air required. 

To arrive at the maximum 
amount of air required, with a ratio 
of 4:1, the coke should be figured 
as being 93 per cent carbon so that 
0.93 x 500 gives 465 pounds of car 
bon to be burned. With a ratio of 
4:1, the cupola would be operating 
with the poorest possible combus- 
tion efficiency, which would mean 
that only 50 per cent of 465 pounds 
of carbon or 232.5 pounds would be 
burned perfectly by the oxygen of 
the incoming air in the bed of the 
cupola. Since 232.5 out of the 465 
pounds of carbon will be burned be- 
fore reaching the incoming air in 
the bed, the amount of air required 
with 200 cubic feet of air per pound 
of carbon at 12.0 barometer and 100 
degrees Fahr. would be 200 x 232.5 
or 46,500 cubic feet per ton. 

The minimum amount of air then 
would be figured on the basis of re 
quiring 112.6 cubic feet of air per 
pound of carbon at 60 degrees Fahr. 
below zero and 15.2 barometer. With 
85 per cent carbon in the coke, with 
a ratio of iron to coke of 15:1 o1 
133.3 pounds of coke per ton, the 
actual pounds of carbon would be 
0.85 x 133.3 or 113.3 pounds. With 
a ratio of iron to coke of 15:1, only 
15 per cent of the coke or carbon 
can be consumed before it reaches 
the oxygen in the incoming air in 
the bed. This means that the air 
then should be figured on the basis 
of burning 0.85 x 113.3 or 965 
pounds of carbon. The extreme 
minimum volume would then be 
96.5 x 112.6 or 10,860 cubic feet per 
ton of iron as compared to a max- 
imum of 46,500 cubic feet. 

Surely the above will indicate the 
vital importance of not only deter- 
mining correctly the amount of air 
required, but using every possible 
effort to make sure that the proper 
amount is being delivered to the 
bed at all times. 

H. V. CRAWFORD 
General Electric Co. 
Schenectady, N. Y. 


Made Representative 

Interstate Supply & Equipment 
Co., Milwaukee, has been made 
sales representative of the Ironton 
Fire Brick Co., Ironton. O.. in the 
state of Wisconsin. Harry R. Don- 
ald is president and treasurer. 
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Committees Report 
On Silicosis 


The second national silicosis con- 
ference, held in Washington Feb. 3 
at the invitation of the secretary of 
labor, featured the presentation of 
four summary reports by commit- 
tees appointed at the first confer- 
ence held last April. Verne A. Zim- 
mer, director, division of labor 
standards, department of labor, pre- 
sided. 

The following reporis were pre 
sented: “Committee on Prevention 
of Silicosis through Medical Con- 
trol,” by Dr. R. R. Sayers, chief, U. 
S. public health service; “Commit- 
tee on the Prevention of Silicosis 
Through Engineering Control,” by 
Warren A. Cook, chief, industrial 
hygienist, Connecticut department 
of public health; “Committee on the 
Economic, Legal, and _ Insurance 
Phases of the Silicosis Problem,” by 
V. P. Ahearn, executive secretary, 
Industrial Sand & Gravel associa- 
tion; “Committee on the Regulatory 
and Administrative Phases of the 
Silicosis Problem,” by L. Metcalfe 
Walling, chief administrator, Walsh- 
Healey act. A supplementary re 
port to the economic, legal and in 
surance phases was presented by 
Robert J. Watt, Massachusetts fed- 
eration of labor and a supplemen- 
tary report of the regulatory and 
administrative phases was offered 
by the assistant general attorney of 
Illinois. 

The department of labor expects 
to publish the summary reports in 
the near future and later will print 
the complete reports of the four 
committees. 


Groups in Canada 


Discuss Bronze 


The Canadian Section of the 
American Foundrymen’s association 
and the Ontario Chapter of the 
American Society for Metals met 
Jan. 8 at the Royal Connaught ho 
tel, Hamilton, Ont. Harold J. Roast, 
vice president in charge of technical 
operations, Canadian Bronze Co. 
Ltd., Montreal, Que., delivered the 
principal talk on “Problems in 
Bronze.” He discussed some of the 
difficulties of the bronze foundry 
and their cures. Slides, patterns, 
sample castings, gates and risers 
were used for illustration. 

Mr. Roast pointed out in an in 
teresting way the stages of gating, 
metal melting and mixing and pic 
tured the viewpoint of the foundry 
man, designer, patternmaker, cus 
tomer and salesman. While he dealt 
primarily with the high strength 
bronzes, his general premises were 
applicable to all castings. The 
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speaker stressed in particular the 
need of a careful analysis and study 
of defects and a standard practice. 


Major L. L. Anthes, chairman of 
the A.F.A. chapter, thanked the 
A.S.M. chapter for contributing to 
the success of the meeting. 
tary Joseph Sully read a telegram 
ot best wishes from executive heads 
of the A.F.A. in Chicago 


Secre 


Basic Standards of 


Appraisal Issued 


The association of appraisal ex 
ecutives, 1366 National Press build 
ing, Washington, has issued a book 
let dealing with the basic standards 
of appraisal practice and procedure, 
with definitions of a selected list of 
appraisal terms and a code of ethics 
for independent public appraisers 
The publication sets forth funda 
mental principles underlying ap 
praisal service. It is designed to 
serve as a guide, not only for in 
dependent public appraisers, but 
also for those who use appraisers 
or have occasion to pass on apprais 
al reports. This pamphlet and the 
resultant work grew out of a con 
ference on appraisal practices held 
in Washington in 1934 under the 
auspices of the United States cham 
ber of commerce, in conjunction 
with representatives of fourteen as 
sociations. 


Consider Alloys in 
Cast Steel 


T. N. Armstrong, development 
and research division, Internation 
al Nickel Co., spoke on “Nickel in 
Cast Steel” at the January meeting 
of the Pittsburgh Foundrymen’s as 
sociation, which was held in the 
Norse room of the Fort Pitt hotel 
on Monday evening, Jan. 18. 

After discussing the various types 
of alloys and their uses, particularly 
from the standpoint of strength and 
elastic qualities, Mr. Armstrong 
told how nickel, nickel-chromium 
and ___nickel-chromium-molybdenum 
steels are being used in some 
places where heavy service is re 
quired. Mr. Armstrong completed 
his talk with a number of interest 
ing lantern slides 

The leader of discussion for the 
meeting was Dr. F. H. Allison Jr., 
research metallurgist, United En 
gineering & Foundry Co. In the dis 
cussion period, W. H. White, Pitts 
burgh Rolls Corp., president of the 
Pittsburgh Foundrymen’s 
tion, asserted that streaks, in his 
opinion, are more a question of 
melting practice than a question of 
alloy. 

The dinner meeting was attended 
by 70 persons. The February meet 


associa 





ing, it was announced, will be ad 
dressed by J. F. Ednie, Federated 
Metals Corp., Pittsburgh, who will 
discuss nonferrous foundry practice 


Report Research on 
Steel Castings 


Iron and Steel institute, London, 
England, has made available in 
bound form the “Second Report of 
the Steel Castings Research Com 
mittee” which was presented at a 
joint meeting of the institute and 
the Institute of British Foundrymen 
held in London in October, 1936 
The report comprises 116 
and is divided into six sections with 
two appendices. 


pages, 


The introduction forms section | 
This is followed by section II on the 
properties of steel which affect the 
quality of steel castings, and was 
prepared by R. H. Greaves. Se 
tion III on the fluidity of iron-cai 
bon and other iron alloys was pre 
pared by J. H. Andrew, R. T. Pei 
cival, and C. T. Bottomley H. F 
Hall, prepared section IV on the 
strength and ductility of cast steel 
during cooling from the liquid state 
in sand molds, while section V on 
the work and program of the mold 
ing materials subcommittee was 
prepared by W. J 
VI on the present position of radio 
logical examination of steel cast 
ings was prepared by V. E. Pullin 
Appendix 1 presents a bibliography 
on the fluidity and viscosity of met 
als while appendix 2 discusses the 
present position concerning the py 
rometric measurement of tapping 
and casting temperatures, calibra 
tion of optical pyrometers, 
observations and a summary 


Rees Section 


works 


Book Review 


Henley's Twentieth Century Book 
of Formulas, Processes and Trade 
Secrets, 1937 edition, edited by Prof 
T. O’Conor Sloane, cloth, 900 pages, 
published by the Norman W. Henley 
Publishing Co., New York, and sup 
plied by THe Founpry, Cleveland, 
for $4.00 plus 15 cents postage, and 
in Europe by the Penton Publishing 
Co. Ltd., London 


Many valuable formula 
in this volume. A most complete 
book of more than 10,000 processes 


appeal 


and trade secrets, it contains hints, 
helps and practical ideas for mak 
ing articles of everyday use. A buy 
er’s finding guide appears in the 
front section of the book telling 


where to buy various ingredients 
necessary for making the particula 
formulas. This book contains about 
100 more pages than the previous 
volume, which considerably enhance 
its value as a simple, instructive 
reference for daily use 


Discuss Method To 
Prevent Dust 


Methods of eliminating the dust 
hazard in the foundry were dis- 
cussed at the monthly meeting of 
the Chicago chapter, American 
Foundrymen’s association, Jan. 11. 
D. M. Avey, secretary-treasurer of 
the association, was technical chair- 
man of the session, which was at- 
tended by 130 persons. 

The program was devoted to a 
description of measures taken by 
various plants to control the 
amount of dust produced and to 
remove as much dust to provide 
healthful working conditions. F. D. 
O'Neil, Western Foundry Co., led 
the discussion on gray iron plants; 
©. W. Anderson, American Man- 
ganese Steel Co., spoke on improve- 
ments made by the steel foundry of 
that company; and L. J. Wise, Chi- 
cago Malleable Castings Co., dis- 
cussed dust hazards in malleable 
foundries. 

The various speakers pointed out 
that cleaning departments generally 
require the most attention in dust 
elimination. Core rooms produce 
little dust unless considerable grind- 
ing is done in finishing the cores. 
Use of nonsilica parting on the 
molding floor has been found bene- 
ficial in restricting dust in that de- 
partment. 

Difficulty has been encountered in 
providing suitable exhaust for swing 
grinders. One plant has found it 
desirable to provide more space be- 
tween swing and stationary grind- 
ers, thereby reducing the concen- 
tration of what dust is produced. 
American Manganese Steel Co. has 
installed a ventilating system which 
gives 70 changes of air each 10 
hours in the foundry. 


Ventilation, however, has present- 
ed a heating problem during the 
winter since so far no effective 
means has been found to re-employ 
the heat contained in exhaust air 
without re-introducing some of the 
dust particles which have been re- 
moved from the plant with this air. 
Use of additional heating equipment 
is the only alternative, and this 
has been done in the case of the 
American Manganese Steel plant. It 
was agreed by several speakers that 
proper heating of foundries ranks 
in importance with the correction of 
the dust problem. 

To reduce dust accumulation on 
the floor from newly-made castings, 
one plant has found it helpful to 
install a water pan, covered by a 
grating flush with the floor, which 
traps loose sand and dust. Another 
speaker reported a_ reduction in 
dust clouds when molds are per- 
mitted to stand for several hours 
after pouring, before being shaken. 

Malleable foundries have the ad- 


70 


ditional dust hazard of the annealing 
ovens. While wearing of respirators 
by workers is mandatory, the dis 
comfort connected with these de 
vices in warm weather sometimes 
creates difficulty in enforcing this 
regulation. 


Testing Society To 
Meet in London 


The International Association for 
Testing Materials will hold an inter 
national congress in London, April 
19 to 24. This is the first meeting 
since that held in Zurich in Septem 
ber, 1931, and a large number of 
papers are being prepared for pre 
sentation at the forthcoming con 
gress. Of particular interest to 
those in the foundry field, will be the 
sessions on metals. The sessions 
will be devoted to the behavior of 
metals as dependent upon tempera- 
ture, particularly in regard to high 
temperatures; progress of metallog- 
raphy; light metals and alloys, and 
wear and machinability. Other ses- 
sions will be held on inorganic ma- 
terials, organic materials, relation 
between the results of laboratory 
tests and behavior in use and serv- 
ice, the bearing of recent advances 
in physics and chemistry on the 
knowledge of metals and materials, 
and the properties of materials for 
thermal and acoustic insulation of 
buildings. 


‘astern Association 
Elects Officers 


Members of the Connecticut Non 
ferrous. Foundrymen’s association 
held a well-attended meeting in New 
Haven, Conn., on Dec. 15 at the 
Hotel Duncan. The principal talk 
of the evening was presented by 
Harry W. Dietert, Harry W. Dietert 
Co., Detroit, on “Sand Control.” 
Valuable suggestions for a scrap re- 
duction program were made by the 
speaker. 

Displaying sand testing equip- 
ment, Mr. Dietert referred to meth- 
ods of handling molding sand and 
pointed out the importance of con 
trolling moisture. He advised a 
weekly dry strength test be made 
and a daily green strength and per- 
meability test be conducted. 

All officers for 1937 were re-elect- 
ed as follows: T. Joseph Judge, 
Jenkins Bros. Co., Bridgeport, 
Conn., president; H. A. Phelps, 
Phelps Foundry Co., Ansonia, Conn., 
vice president; D. Wesley Case, 
Belknap Mfg. Co., Bridgeport, treas- 
urer; Louis G. Tarantino, 565 West 
Taft avenue, Bridgeport, secretary; 
and Harold King, Jenkins Bros. Co., 
technical secretary. 





Hold Symposium on 


Specifications 


A symposium on_ specifications 
featured a joint meeting of the 
Cleveland District committee of the 
American Society for Testing Mate 
rials, and the Cleveland Chapter of 
the American Society of Mechanical! 
Engineers, held Jan. 28. The pro- 
gram included the following talks: 
“Federal and Military Specifica- 
tions,” by Lieut. Col. R. W. Pinger, 
ordnance officer, Cleveland district; 
“Specifications in Industry,” by 
James H. Herron, president, James 
H. Herron Co., Cleveland, and na 
tional president of the A.S.M.E.; 
“The Statistical Basis of Specifica 
tions,” by H. F. Dodge, Bell Tele- 
phone laboratories, New York; and 
“The Genesis of an A.S.T.M. Specifi- 
cation,” by A. C. Fieldner, chief en 
gineer, Experiment Station division, 
U. S. bureau of mines, Washington, 
and president of the A.S.T.M. 


Tax Regulations 
Are Defined 


United States treasury depart 
ment, bureau of internal revenue, 
Washington, has issued regulations 
relating to the employes’ tax and 
the employer’s tax under the social 
security act. General definitions and 
terms of the act, taxable persons 
affected, returns, payment of tax, 
records, the rates and computation 
of employees’ tax, manner and time 
of payment, etc., are a few of the 
subjects covered. The booklet is 
available through the superintend 
ent of documents, Washington. 


Book Review 


Metallurgy (Metallurgie), by R. 
Cazaud, fabricoid, 391 pages, 3% x 
5*% inches, published by Dunod, 
Paris, France, and supplied by THE 
FounNpbry, Cleveland, and in London 
by the Penton Publishing Co. Ltd., 
Caxton House, Westminster. 

This small volume, which is in 
French, is a vest pocket com- 
pendium of metallurgical data. It is 
divided into five sections of which 
the first deals with metallurgical 
agents such as combustible mate 
rials, and their application; reduc 
ing and oxidizing agents, and re 
fractory materials. Various types of 
furnaces and other apparatus em 
ployed in metallurgy also are de 
scribed. The second section is de 
voted to methods of analysis of 
metals including mechanical, ther 
mal, corrosion and _ microscopic 
Part III is entitled “Thermal and 
Thermochemical Treatments,” while 
Part IV is devoted to the metal- 
lurgy of iron. The fifth part is de 
voted to the metallurgy of metals 
other than ferrous. 
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BARTLETT-SNOW ¥ 






equipped 





BARTLETT-SNOW REVOLVING SCREENS... dust 
tight for overhead or floor mounting 


Seven sizes are shop standard—others to meet 





any requirement. 





BULLETIN No. 75. Complete with 120 illustra- 
tions and 26 engineering diagrams, this 
44-page booklet describes the Bartlett-Snow 
method of securing less costly; more efficient 


operation. Send for one! 
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CRANE OPERATED 
SPECIAL FOUNDRY 


... molds are made along the side wall with Bartlett-Snow flask fillers... 
poured with the traveling crane that brings hot metal to them... and 
shaken out in a central shakeout hopper. Sand is removed from the 
shakeout hopper with an apron conveyor... passed through a revolving 
breaker screen... then over a magnetic pulley. Old sand is conditioned 
overhead— mixed with new sand in definite amounts—pugged and 
aerated, and fed back to the hoppers that need replenishing with a 
belt distributing system. 

Complete with new sand inlet and storage hoppers... and definite 
capacity feeders... this plant was designed from the blue prints up—a 
typical Bartlett-Snow procedure—specially to meet an existing problem. 
It is but one of many outstandingly successful applications of Bartlett- 
Snow equipment to foundries casting large and heavy work .. . fore- 
casts, the efficient and painstaking application of mechanical methods 
to your problem, when like other foundrymen, you refer your prob- 


lems to the Bartlett-Snow foundry engineers. What are your problems? 


THE C. O. BARTLETT & SNOW COMPANY 


In New York: 6201 Harvard Ave. 
30 Church Street Cleveland, Ohio 


In Chicago: 
First Nat'l Bank Bldg. 


BARTLETT-SNOW 


SAND HANDLING AND SAND CONDITIONING EQUIPMENT 
MOLD CONVEYORS AND ACCESSORY FOUNDRY EQUIPMENT 









Quad-City Features 
Car Wheel Talk 


J. W. Hurley, Griffin Wheel Co., 
Chicago, spoke on “Melting and Hot 
Blast Cupolas” at the Jan. 18 meet- 
ing of the Quad-City Chapter of the 
American Foundrymen’s association. 
The meeting was held at the Black- 
hawk hotel, Davenport, Iowa. Ap- 
proximately 60 men attended. 

Hot blast methods of melting iron 
for car wheel manufacture were dis- 
cussed. Mr. Hurley spoke of the 
history of the car wheel industry and 
its method of molding a wheel of 
iron so that various grades of iron 
could be placed at specified points 
by using the same molten metal. 

Care of the cupola and its charges 
should be given due consideration 
from the economical standpoint, ac- 
cording to Mr. Hurley. This _ in- 
volves closer supervision. The ad- 
vance in use of preheaters as a part 
of the much needed equipment in 
hot blast cupolas was considered. 
This method, according to the 
speaker, permitted the solution of 
many problems and is spreading to 
various industries. Mr. Hurley em- 
phasized that thought must be given 
to testing, precision and specified 
properties in the use of this type of 
furnace. 


Test Efficiency of 
Dust Removal 


Recently some tests were con- 
ducted to determine the dust re- 
moval efficiency of some equipment 
installed in the foundry of the 
Buick Motor Co., Flint, Mich., to 
serve one of its molding units. The 
dust collecting equipment had a 
nominal rating of 30,000 cubic feet 
per minute, and was designed and 
manufactured by the Claude B. 


Schneible Co., Chicago. The investi- 
gation was conducted by Hugh E. 
Keeler, department of engineering 
research, University of Michigan, 
Ann Arbor, Mich., assisted by H. C. 
Braun, R. L. Eshelman, and F. E. 
King. 

Samples of the dust laden air ob- 
tained by traversing the inlet and 
outlet ducts with specially con- 
structed pitot tubes, were collected 
in Greenburg-Smith dust impingers. 
Dust counts were made in a light 
field with a Nuebauer counting 
chamber and a magnification of 100 
diameters was used. Vertical and 
horizontal pitot tube traverses were 
made in horizontal runs of the in- 
let and outlet ducts. Sampling was 
conducted at two midpoints of five 
concentric, annular equal areas on 
each traverse, giving a total of 20 
points. Pitot tubes were left at each 
station for two minutes so that the 
time of dust collection for each 
traverse was 40 minutes. 

Air temperature in the inlet duct 
at the point of traverse was deter- 
mined, as were the barometric pres- 
sure and relative humidity at the 
collector inlet, and relative humidity 
at the collector outlet. Analyses of 
samples collected in the impingers 
were made for quantity of total 
solids and of silica. Some of the data 
obtained are presented in the ac- 
companying table. 


Foundry Equipment 


Makers Meet 


Robert S. Hammond, 
Corp., Harvey, Ill., was re-elected 
president of the Foundry Equip- 
ment Manufacturers’ association at 


Whiting 


its recent meeting held in _ the 
Terminal club, Terminal Tower 


building, Cleveland, on Feb. 2. H. S. 
Hersey, C. O. Bartlett & Snow Co., 
Cleveland, was elected vice presi- 





Location 
Millions of dust particles per cu. [t. oi 
Total solids per cu. ft. of air; grams 
Total solids per cu, ft. of air; pounds 


Silica (SiO.) in per cent; by weight 
All other solids in per cent; by weight 
Total solids per cu. ft. of air; grains 
Total silica per cu. ft. of air; grains 
(Item 9, 10) per cu. ft. of air; grains 


NOTE:—1 pound 7OOO grains 


32949 11.11 
: 100 = 99.7 per cent 
3294.9 





Results Obtained From Tests 


au 3294.9 11.11 7.57 
0.023436 0.000344 0.000354 
0.000052 0.0000008 0.0000008 


Total silica (SiO,) per cu. ft. of air; grams 
Total silica (SiO.) per cu. ft. of air; pouncs 


Dust removal efficiency based on number of dust particles 


The principal test results are expressed in terms of air at the conditions 
in the foundry which were: Barometer 
temperature = 75.5 degrees Fahr.; wet-bulb temperature 
and relative humidity 41.1 per cent 


Facing wall; 
9 ft. behind 
operators 
at shake- 
out; Midway 


In In 
duct at duct at 


entrance discharge between; At 
to from breathing- 
dust dust line above 
collector collector foundry floor 


0.000042 
0.0O0000008 
11.76% 
88.24 % 
0.005600 
0.000560 
0.005040 


0.012077 0.000038 
0.000027 0.00000008 
51.53° 11.19% 
18.47% 88.81% 
0.364000 0.005600 
0.189000 0.000560 

0.175000 0.005040 


29.410 inches of mercury; dry-bulb 
60.5 degrees Fahr., 











dent, and Arthur J. Tuscany of the 


Cleveland trade association man- 
agement firm of Tuscany, Turner & 
Associates, Penton building, was 
re-elected secretary-treasurer. New 
directors elected include R. S. Ham- 
mond, H. S. Hersey, and O. A. Pfaff, 
American Foundry Equipment Co., 
Mishawaka, Ind. 

In addition to the committee re- 
ports, special attention was given 
to customer relations for the pur- 
pose of defining ways and means 
through which the equipment manu 
facturers could render maximum 
service to the foundry industry. Of 
prime interest in this field is the 
convention and exhibit of the Amer- 
ican Foundrymen’s association to be 
held in Milwaukee in May. 


Study Markets for 
Iron and Steel 


The department of commerce, 
Washington, recently has surveyed 
the basic industrial markets in the 
iron and steel industry of the Unit- 
ed States and has published the re 
sults in a research series. Cover- 
age includes such pertinent sections 
as the distribution of producing ca 
pacity for pig iron in 1935, annual 
capacities for ingots, steel for cast- 
ings and finished hot rolled prod 
ucts by states in 1935, the annual 
capacity of pig iron production by 
states in that year and the annual 
capacity of pig iron production by 
states and counties. The bureau of 
foreign and domestic commerce has 
attempted for the first time in this 
survey to isolate and picture indi- 
vidual markets for the benefit of the 
manufacturers of industrial goods. 


Book Review 


Gmelin’s Handbook of Inorganic 
Chemistry, (Gmelin’s Handbuch der 
Anorganischen Chemie) edited by 
the Deutschen Chemischen Gesell- 
schaft, paper, 184 pages, 6% x 10 
inches, published by Verlag Chemie, 
G.m.b.H., Berlin, Germany, and sup- 
plied by THe Founpry, Cleveland 
and in London by the Penton Pub- 


lishing Co. Ltd., Caxton House, 
Westminster. 

This volume is Section VIII of 
Part A on iron of the well-known 
Gmelin’s Handbook of Inorganic 


Chemistry. It is in German, and 
deals with the mechanical proper 
ties, the thermal properties, iron-car 
bon-hydrogen, iron-carbon-oxygen, 
iron-carbon-oxygen-hydrogen, iron 


carbon-nitrogen, and numerous 
other iron systems. 
Making the worker realize the 


value and advantages resulting from 
a close observance of rigid safety 
inspections is one of the most im- 
portant responsibilities of the di- 
rector of safety and his supervisors. 
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Uses Spectrograph 
For Control 


Michigan Smelting & Refining 
Co., a subsidiary of the Bohn Alum- 
inum & Brass Corp., Detroit, is us- 
ing the spectrograph daily in the 
control of a wide variety of non- 
ferrous metals. 

The spectrograph shown in the 
accompanying illustration consists 
of a slit, prism, collimating lens for 
focusing parallel light on the prism 
and a camera lens for focusing the 
light emerging from the prism on 
the photographic plate. The prism 
has the power to resolve or break 
up the light passing through it into 
its various wave lengths which 
make up its characteristic spectrum. 

Every element, whether burned in 
a flame or volatilized in an electric 
are or spark, emits light which, 
when passed through a prism, is 
broken up to form its characteristic 
spectrum by which that element 
may be definitely identified. When 
a material such as an alloy consist- 
ing of copper, zinc and tin is burned 
in an are, a composite spectrum is 
formed. The spectrum of each of 
the separate elements will be found 
in this. 

Since the majority of the sensi- 
tive spectral lines lie in the ultra 
violet or invisible portion of the 
spectrum, it is necessary to use an 
instrument having quartz optical 
parts, because ordinary glass does 
not transmit ultra violet light. For- 
tunately, although not visible to the 
eye, the ultra violet portion of the 
spectrum can be photographed in 
the same manner as visible light. 
The observations in this invisible re- 
gion are therefore made by photog- 
raphy, and the photographic record, 
called a spectrogram, is examined 
for results. The photographic plate 
thus serves as a permanent record 
of the spectrographic analysis. 

The principle of quantitative an- 
ilysis by the spectrograph is based 
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upon the fact that the higher the 
per cent of the element present, the 
more intense are the sensitive spec- 
tral lines of that element. The 
Bohn corporation has found the in- 
strument particularly suitable for 
quantitative analysis of those ele- 
ments which are present in very 
small percentages. 


Pours Bronze Metal 


Into Bull Ladle 


Acceptance of an order received 
for a bronze casting weighing 1200 
pounds in a shop usually engaged 
in the production of light castings 
presents something of a problem. 
Consider an instance when the 
melting equipment includes half 
a dozen coke fired pit furnaces for 
No. 70 crucibles. One point to be 
decided is whether it is practical 
to pour the metal from all six cru- 
cibles into a bull ladle and then into 
the mold. Another factor is what 
kind of material is used to line the 
ladle. 

The casting weighing 1200 pounds 
may be large in area, but thin in 
section, or it may be comparatively 
small in volume, but thick in sec- 
tion. These factors determine 
whether the mold should be made 
in a wood or metal flask, or whether 
the mold safely may be made in 
green sand. 

If the casting is large in area 
thus imposing a heavy lift or pres- 
sure against the core, suitable pro- 
vision must be made to prevent the 
mold from yielding with a conse- 
quent increase in thickness of the 
casting. This point frequently is 
overlooked, particularly by operators 
accustomed only to the routine pro- 
duction of small castings. 


Again, a highly skilled molder 
accustomed to the production of 
heavy castings can make many 
molds in green sand, that would 
produce only scrap if attempted by 


Dr. Frances Lamb, formerly of the department of physical chemistry, Michigan 
State college, operating the spectrographic equipment 
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a man without the necessary skill 
and Knowledge. Finally, the grade 
of sand employed in a foundry pro- 
ducing light castings exclusively, is 
not suitable for heavy castings. It 
will result in buckles, scabs and will 
burn on to the face of the casting. 

For a heavy, chunky casting it 
may be advisable to secure enough 
coarse sand from an outside source 
to at least face the mold. Also, as 
an added precaution it might be 
well to either dry or skin dry the 
mold after the face has been blacked, 
as in iron foundry practice. 

A man is sailing pretty close to 
the wind in attempting to pour a 
1200-pound casting with the metal 
from six No. 70 pots unless the 
1200 pounds covers all the antici 
pated needs, gates, risers, etc. The 
capacity of a No. 70 pot is 210 
pounds. 

Melting the metal in a number of 
crucibles and then dumping the con- 
tents in a large ladle is fairly com- 
mon practice. Practically the only 
precaution to be observed is to have 
the ladle hot so that the metal does 
not lose temperature appreciably. 
An oil or gas torch is the most 
convenient device for heating the 
ladle, but in an emergency the ladle 
may be heated with a charcoal, or 
even a wood fire. Incidentally in 
the latter case, the charcoal and 
ashes are left in the ladle. The 
metal will float them to the top 
where they serve as a cover until 
the ladle is spotted at the mold. 
Then the ladle is tipped temporarily 
in the opposite direction and this 
foreign material is skimmed from 
the surface. Where a plugged pour- 
ing basin is employed the ladle is 
not skimmed. The basin is filled 
and the foreign material floats on 
top. 

Choice of material for lining the 
ladle covers a wide range and to 
some extent depends on whether 
the ladle is to be used only once, 
or over an extended period. Where 
it is to be used only once, a satis- 
factory lining material may be pre 
pared from 2 parts brick bats, 2 
parts old molding sand and 1 part 
fire clay. The entire mixture is 
shoveled into a muller type mixet 
and slightly moistened with wate 

Since the composition of the mold 
ing sand may affect the mixture 
and since the sand may be very fine, 
it may be advisable to place a small 
brick of the mixture in the oven 
and dry it thoroughly. Then if nec 
essary, the remainder of the mix- 
ture may be adjusted slightly, either 
to secure greater or less pt rmeabili 
ty, or more or less bond 


When working conditions indicate 
the need for protective equipment, 
its use should be a requirement of 
employment—no protection, no job 
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N.E.F.A. and M.LT. 


Plan Regional 


The New England regional found- 
ry conference will be held under the 
auspices of the New England 
Foundrymen’s association, the 
American Foundrymen’s association 
and the Massachusetts Institute of 
Technology at Cambridge, Mass., 
April 9 and 10. The program will 
include discussions of casting de- 
sign, foundry sand, and sand test- 
ing, physical testing, and cupola 
control practice. 

R. F. Harrington, Hunt-Spiller 
Mfg. Corp. is chairman of the com- 
mittee arranging for the meeting. 
Other members include Leroy Sher- 
win, Brown & Sharpe Co., W. M. 
Saunders Jr., Providence, R. L., D. 
L. Parker, General Electric Co., F. 
W. Oldfield, Builders Iron Foundry, 
J. M. Lessells, M.I.T., P. E. Kyle, 
M.I.T., and representative to be ap- 
pointed by the Connecticut Found- 
rymen’s association. 


Birmingham Chapter 
Holds Meeting 


Approximately 135 members and 
guests attended the meeting of the 
Birmingham District Chapter, Amer- 
ican Foundrymen’s association, held 
at the Thomas Jefferson hotel, Birm- 
ingham. Lee Roueche, manager, 
McWane Cast Iron Pipe Co., and 
vice president of the chapter, presid- 
ed and introduced L. N. Shannon, 
president of the chapter, who spoke 
on the forthcoming A.F.A. conven- 
tion to be held in Milwaukee, and 
urged a large attendance from the 
district. Mr. Rouche then read the 
announcement of the A.F.A. Safety 
Prize Contest and suggested that as 
many entries as possible be sub- 
mitted. At the conclusion of the busi- 





ness session, the meeting was turned 
over to Dr. J. A. MacKenzie, Amer- 
ican Cast Iron Pipe Co., who intro- 
duced R. E. McElwee, Vanadium 
Corp. of America, Detroit, who 
spoke on additions of alloys and 
their effects on cast metals. 


May Adjust Snagging 
Bench Quickly 


By John A. Honegger 

Because of variation in the size 
of castings it is essential that a 
snagging bench should be construct- 
ed in a manner to facilitate rapid 
adjustment of the jaws. The bench 
shown in the accompanying illustra- 
tion meets this requirement. Two 
heavy cast iron legs A support a 
substantial cast iron plate B. Two 
tie rods C steady the legs. Plate B 
has a series of tandem holes drilled 
at distances less than the total 
movement of the adjustable slide, 
to accommodate the movable jaw 
D. At the opposite end of the plate 
a steel block E is milled out to a 
slide fit for the ram F. The block 
E bolted to the plate B has a slot 
milled in the top for the spring 
latch. L. This latch normally is kept 
in the locked position by the spring 
G. The latch engages a set of rack 
teeth on the ram F’.. These teeth can 
be spaced at any desired distance 
provided the strength of the lock is 
not weakened. A clearance is drilled 
partly through the ram F, followed 
by a tapped hole for the screw H, 
the end of which terminates in the 
movable Jaw J. A suitable hand 
wheel or crank is attached at the 
opposite end. 


In operation, jaw D is placed in 
the approximate position required 
and the casting is dropped into place 
on the plate. Ram F then is pushed 
forward until it touches the casting 
when a partial turn of the screw H 
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The block D may be placed at practically any point on the table 





clamps it in place. A turn of the 
hand wheel or crank in the opposite 
direction releases the jaw. The latch 
is lifted and the ram is drawn back. 
The bench also is adapted for other 
uses in the foundry. 


Sheets of Rubber 
Guard Machine 


American Stove Co., 825 Chouteau 
avenue, St. Louis, operates a large 
automatic sand blasting machine. 
The bed plate of the machine con- 
sists of cast iron grills made up in 





Bed plate covered with rubber 


16 sections weighing about 64 pounds 
each. These were covered with a 
%s-inch sheet of soft elastic rubber 
attached to a fabric-fibre base, a 
product of the B. F. Goodrich Co., 
Akron, O. This compound possesses 
a tensile strength of 4000 pounds 
per square inch. Longer wear is 
claimed to have resulted from this 
installation. 

The same company equipped a 
rectangular sandblasting machine in 
like manner except that, in addition 
to the rubber covering previously de- 
scribed, %-inch sheets of rubber were 
suspended like curtains along the 
back and end walls. This also proved 
additional resistance to wear. 


Strength Properties 


“The Strength and Elastic Prop- 
erties of Cast Iron”. by W. J. 
Schlick and Bernard A. Moore, has 
been published by the Iowa Engi- 
neering Experiment station, Iowa 
State college, Ames, Iowa. The new 
bulletin which is No. 127, deals with 
the strength and elastic properties 
of cast iron in combined tension and 
flexure, as well as in tension, com- 
pression and flexure. A feature of 
the bulletin is an extended bibli- 
ography of cast iron research, and 
a review of literature. 


Over 25 per cent of all compen- 
sable injuries are chargeable to hand 
handling and manipulation of ma- 
terials. 


THe Founpry—February, 1937 

















PERFORMANCE COUNTS 


OPINIONS OF FOUNDRY MEN MEAN MORE THAN MERE “TALKING POINTS” 






Here’s What They Say About 
MILWAUKEE MOLDERS* 


‘“Your construction is far superior to many machines at 
a higher price.”’ 














‘“We are replacing our old machines with Milwaukees.’ 


‘ 


‘‘They are popular with the molders.’ 


“‘Greatly pleased with them from both production and 
maintenance standpoints.”’ 


“Very satisfactory in point of speed, quality of pro- 
duction, and low maintenance."’ 


“It’s always on the job, ready to tackle any job within 
its capacity.” 


*Actual quotations 


from well - + gpa 
dry n > are ss 7’ . 
ae ides We have practically standardized on the Milwaukee 
Molders. Names will ° 99 
be given on request. equipment, 


‘*Your machines, bought 6 years ago, have not cost us a 
penny for repairs.”’ 


» ‘“The’machines are standing up in splendid shape and 
are a paying investment.” 







‘‘Our maintenance men like to work on your machines 
because they are so accessible.’’ 


No. 142 JOLT SQUEEZING STRIPPER 
with famous Milwaukee Squeeze Head Con- 
struction insuring rigid parallel platen at all 
times. Suitable for either stripping plate 
or drep-plate work. 





No. 28A JOLT ROLLOVER DRAW MACHINE 
with"all working parts completely enclosed inYdust proof housings. Flask 
clamp arms and length of draw quickly adjustable. All operations performed 
by air. Increases efficiency. Saves time 







3238 WEST PIERCE STREET © Cable Address ‘*MILMOLDCO” « MILWAUKEE, WISCONSIN 
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. 
Jersey Foundrymen 
Discuss Cleaning 

f S: eaning 

Marked advancement in cleaning 
room practice was described by 
speakers at a meeting of the New 
Jersey Foundrymen’s association 
at the Downtown club, Newark, N. 
J., Wednesday evening, Jan. 27, with 
more than 80 present. 

The general aspects of cleaning 
room procedure and equipment 
were outlined by James Rigby, east- 
ern representative, American Foun- 
dry Equipment Co., Mishawaka, 
Ind., while the “Wheelabrator,” a 
type of cleaning room equipment 
developed by the American Foundry 
Equipment Co., and previously de- 
scribed in THE FOUNDRY, was dis- 
cussed by D. C. Turnbull, chief en- 
gineer of the company, who also 
presented data with respect to main- 
tenance and applications. A few ex- 
temporaneous remarks with respect 
to this latter equipment were also 
made by V. E. Minich, president of 
the company. 

Walter H. Cole, Moore Bros. Co., 
Elizabeth, N. J., president of the 
association, and John L. Carter, 
Newark, executive secretary, spoke 
briefly of proposed federal legisla- 
tion now under consideration for 
promoting certain principles and 
aims of NIRA. It was still too 
early for foundrymen to be able to 
lay plans for cooperating in the ob- 
servance of such possible legisla- 
tion, it was pointed out, but they 
nevertheless were urged to lend 
sympathetic attention to efforts now 
being made in Washington to form- 
ulate this legislation. 

Encouraging progress was also 
noted in apprenticeship training, 35 
students now being members of a 
class in foundry training, which 
started Jan. 4 in Newark, and a 
number having enrolled in a class 
soon to start in Pat- 
erson, N. J. 

Ranking in the or 
der of efficiency and 
low cost cleaning per 
ton of castings, Mr. 
Rigby placed sand 
blast barrels first, 
sandblast rooms sec 
ond and rotary ta 
bles third. He said 
that progress. in 
cleaning has ad 
vanced to a_ point 
where the cleaning 
department is no 
longer considered a 
necessary evil, but 
rather an_ asset. 
Those who have 
weathered industrial 
storms best, he said, 
are the foundrymen 
who have given par 
ticular attention to 
the appearance of 
their product, and 
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who have been efficient in the selec- 
tion of equipment for cleaning. 

Wire brushing is the simplest 
form of cleaning, he said, and is 
still in use in a few of the smaller 
foundries; old type stave mills are 
still in use in some plants, and re- 
cently, he said, one large company 
improved theirs by adding extensive 
dust collecting equipment. 

The present-day plain tumbler is 
a big advance in that it has better 
bearings and drives. Little effort, 
Mr. Rigby said, has been spent on 
refining methods for loading and 
unloading the tumbler, however, 
and hence this type of equipment 
may be more costly to operate than 
otherwise. Plain tumblers, he con 
cluded, will always fill a need that 
no other cleaning method will en- 
tirely replace. Pickling, he said, is 
fast passing out of the picture. 

The speaker’s remarks on the de- 
velopment of sandblasting proved of 
special interest. He presented data 
showing that Brig. Gen. Benjamin 
Chew Tilghman, of Philadelphia, 
was the original pioneer, having 
taken out a patent in 1870. In this 
patent he was granted protection 
on blasting by use of steam, air, wa- 
ter or any other gaseous or liquid 
mediums and with the use of either 
quartz or iron sand composed of 
chilled globules of cast iron. The 
inventor, Mr. Rigby said, preferred 
to use steam at 300 to 400 pounds 
per square inch. 

When air compressors and elec 
tric motors came into their own, the 
speaker said, steam blast lost its 
appeal and in 1904 a patent was 
granted to J. D. Murray, San Fran- 
cisco, for an air blast tank outfit 
for the cleaning of ship exteriors 
and interiors, as steam was not 
easily adaptable to this work. 

Tungsten carbide nozzles, while 
relatively expensive as to _ initial 





cost, effect pronounced savings in 
cleaning, Mr. Rigby said. Discuss- 
ing various phases of cleaning pro- 
cedure, he stated that abrasive blast 
can be purchased today for most 
any problem. 


Book Review 


Almanac and Year Book, 1937, 
edited by Claude O. Pike, 960 pages, 
published by the Chicago Daily 
News, Chicago, for 60 cents paper 
cover, and $1.00, fabricoid cover. 

Like all other almanacs, this vol 
ume contains detailed information 
on many interesting subjects. Edited 
with the facilities of one of the 
country’s leading newspapers, the 
facts contained in the book have 
more than usual value due to their 
selection. Mr. Pike worked to con 
siderable advantage in that he has 
presented in an understandable way 
factual material not available other- 
wise in everyday reading. Govern- 
mental operating costs, commerce 
of the United States and the world, 
league of nations, court of interna- 
tional justice, population statistics, 
etc., are a few of the outstanding 
principal subjects. 


Casts Big Frame 


The locomotive underframe, 
shown in the accompanying illus- 
tration, is an integral steel casting 
for a new diesel-electric locomotive, 
designed for switching service by 
the Baldwin Locomotive Works, Ed- 
dystone, Pa. The unit has bolting 
lugs for the engine-generator sub- 
base, a 500-gallon fuel oil tank, stor- 
age battery compartment, sand 
boxes, cab steps, traction motor 
air ducts and housings for draft gear 
and truck center pins. Trucks are 
of the four-wheel swivel type and 
have cast steel frames. 





A clear view of cast steel underframe shows the many details of the intricate casting 
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Program 


For A.F.A. 


Convention 


(Concluded from page 31) 

will feature sand control, shrinkage, 
and melting and annealing practices. 
One session of the nonferrous divi- 
sion will present sand control as ap- 
plied to nonferrous foundries with 
the second session dealing with gen- 
eral problems. 

For the first time all four divi- 
sions are planning luncheon meet- 
ings, giving their members an op- 
portunity to get acquainted and to 
present questions on topics and cur- 
rent interest not included in the 
regular schedule of papers. 

Committees of Milwaukee found- 
rymen now are organizing the vari- 
ous activities which are included in 
convention week. The Milwaukee 
committees are as follows: 

General chairman, W. F. Born- 
fleth, Cutler-Hammer Inc.; General 
vice chairman, Walter Gerlinger, 
Walter Gerlinger Inc. 

Reception Committee: Chairman, 
Ralph S. MacPherran, Allis-Chal- 
mers Mfg. Co.; vice chairman, 
J. J. McDevitt, S. Obermayer Co.; 
Cc. S. Anderson, Belle City Malleable 
Iron Co., Racine, Wis.; Edward G. 
Borgnis, International Molding Ma- 
chine Co.; Harold S. Falk, Falk 
Corp.; Thomas Glasscot, Pickands, 
Mather & Co.; William J. Grede, 
Liberty Foundry Co.; David McLain, 
McLain’s System Inc.; L. S. Pere- 
goy, Sivyer Steel Casting Co. 

Ladies Entertainment Committee: 
General chairman, William J. Grede, 
Liberty Foundry Co.; chairman, 
Mrs. William FF. Bornfleth; vice 
chairman, Mrs. Charles Gutenkunst; 
Mrs. J. T. Brown; Mrs. E. N. Car- 
penter; Mrs. William Donnelly; 
Mrs. H. J. Held Jr.; Mrs. Walter 
Gerlinger; Mrs. W. J. Grede; Mrs. 
Roy N. Jacobs; Mrs. H. P. Kreulen; 
Mrs. W. J. MacNeill; Mrs. J. J. Mc- 
Devitt; Mrs. George Miller; Mrs. L. 
S. Peregoy; Mrs. E. L. Roth; Mrs. W. 
R. Tanner; Mrs. A. C. Ziebell; Mrs. 
H. R. Donald. 


Plant Visitation Committee: 
Chairman, John T. Brown, Chain 
Belt Co.; vice chairman, H. P. 


Kreulen, Spring City Foundry Co., 
Waukesha, Wis.; Russell J. Ander- 
son, Belle City Malleable Iron Co., 
Racine, Wis.; Edward G. Borgnis, 
International Molding Machine Co.; 
A. J. Donald, Donald Sales & Mfg. 
Co.; William J. Donnelly, George 
H. Smith Steel Casting Co.; J. A. 
Gitzen, Delta Oil Products Co.; L. 
D. Harkreider, General Malleable 
Corp., Waukesha, Wis.; George 
Johnston, Allis-Chalmers Mfg. Co.; 
N. R. Knox, Bucyrus-Erie Co., South 
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Milwaukee; H. A. Leekley, Pelton 
Steel Co.; George B. Miller, Loeffel- 
holz Co.; C. W. Mueller, Universal 
Foundry Co., Oshkosh, Wis.; Oscar 
Patzke, Milwaukee Steel Foundry 


Co.; L. A. Rasmussen, Nash-Kel- 
vinator Co., Kenosha, Wis.; Paul 
Rice, Milwaukee Chaplet & Mfg. 


Co.; O. H. Schilknecht, Maynard 
Electric Steel Casting Co.; Fred C. 
Trubshaw, Vilter Mfg. Co.; Joseph 
K. Viall, International Nickel Co.; 
Burton C. Wait, Milwaukee Steel 
Foundry Co.; Charles I. Wesley, 
Wesley Steel Treating Co.; George 


Zabel, Fairbanks, Morse & Co., 
Beloit, Wis. 
Hotel Committee: Chairman, 


William J. MacNeill, Federal Mal 
leable Co.; vice chairman, R. F. Jor- 
don, Sterling Wheelbarrow Co.; 
Fred W. Busche, General Foundry 
Co.; M. J. Carpenter, Carpenter 
Bros. Co. Inc.; H. E. Fellows, Mil- 
waukee Foundry Equipment Co.; 
A. M. Jones, International Graphite 
Co.; Andrew Passman, Loeffelholz 
Co. 

Publicity Committee: Chairman, 
Charles A. Gutenkunst Jr., Milwau- 
kee Malleable & Gray Iron Works; 
vice chairman, Alvin J. Monroe, 
Milwaukee Association of Com- 
merce; E. C. Bayerlein, Nordberg 
Mfg. Co.; A. K. Birch, Allis-Chal- 
mers Mfg. Co.; F. A. Lange Jr., 
Crucible Steel Casting Co.; V. C. 
Mekeel, Mekeel Engineering Co.; 
George M. Pendergast, George M. 
Pendergast Co.; Barrett Rogers, 
Rundle Mfg. Co.; C. F. Wehr, Wehr 
Steel Co. 

Golf Committee: Chairman, E. 
L. Roth, Motor Castings Co.; vice 
chairman, Walter Underwood, Hick- 
man, Williams & Co., Chicago; A. 
Baumer, Wehr Steel Co.; E. B. Han- 
sen, Wisconsin-Appleton Co., South 
Milwaukee; L. D. Harkreider, Gen- 
eral Malleable Corp., Waukesha, 
Wis.; Frank Kulka, Motor Castings 
Co.; A. Simonson, Falk Corp.; C. N. 
Spidell, Sand Products Corp.; Frank 
Wabiszewski, Maynard Electric 
Steel Casting Co. 

Transportation Committee: Chair- 
man, Roy N. Jacobs, Standard Brass 
Works; vice chairman, E. N. Car- 
penter, Carpenter Bros. Co. Inc.; B. 
D. Claffey, General Malleable Corp., 
Waukesha, Wis.; I. R. Herrmann, 
Acme Galvanizing Co.; C. M. Lewis, 
Badger Malleable & Mfg. Co., South 
Milwaukee; Robert Niess, Iroquois 
Foundry Co., Racine, Wis.; S. E. 
Shaver, Werner G. Smith Co. 

Stag Dinner Committee: Chair- 
man, A. G. Ziebell, Universal Found- 
ry Co., Oshkosh, Wis.; vice chair- 
man, Harry R. Donald, Interstate 
Supply & Equipment Co.; A. F. 
Genthe, Harnischfeger Corp.; Wil- 
liam Butler, Aluminum Corp. of 
America; R. J. Kelly, American 
Skein & Foundry Co., Racine, Wis.; 
C. W. Mueller, Universal Foundry 


Co., Oshkosh, Wis.; E. W. Rice, In- 
ternational Harvester Co.; W. R 
Tanner, Zenith Foundry Co. 

Annual Banquet Committee: 
Chairman, L. S. Peregoy, Sivyer 
Steel Casting Co.; vice chairman, 
H. J. Held, Rundle Mfg. Co.; Knight 
Charlton, Bucyrus-Erie Co., South 
Milwaukee; J. E. Gilson, J. E. Gil- 
son Co., Port Washington, Wis.; 
Everett B. Miller, Foxboro Co.; C. 
N. Spidell, Sand Products Co.; K. 
Viall, Chain Belt Co.; David Zuege, 
Sivyer Steel Casting Co. 





Plans Foundry Meet 
In Michigan 


The fifth annual sectional foundry 
conference to be staged under the 
auspices of the Detroit Chapter of 
the American Foundrymen’s associa- 
tion, Michigan State college and the 
A.F.A. will be held April 9 and 10 
at Michigan State college, East Lans- 
ing, Mich. The conference is designed 
primarily for those connected with 
gray iron production in the automo- 
tive casting field and will bring to 
gether many foundrymen. 

The tentative program of this 
meeting includes the following: 


Friday, April $ 


10:00 a. m. “Testing of Metals with 
Particular Regard to Cast Iron,” by 
R. Schniedewind, University of Mich- 
igan, Ann Arbor, Mich Discussion 
led by Prof. H. L. Daasch, Iowa 
State college, Ames, Iowa 

2:00 p. m “Adaptability of Gray Iron 
as an Engineering Material.” Discus 
sions on Wear Testing by 
W. E. Jominy, General Motors Corp., 

Detroit. 

S. C. Massari, Association of Manu 
facturers of Chilled Car Wheels, 
Chicago 

P. S. Lane, American Hammered Piston 
Ring division, Koppers Co., Baltimore 

6:30 p. m. Dinner and Entertainment 
Chairman, L G Korte, chairman, 

Detroit chapter, A.F.A. 

Speaker, C. C. Carlton, Motor Wheel 

Corp., Lansing, Mich 


Saturday, April 10 


10:00 a. m “Artificial Molding Sands,” 
by Dr. R. A. Smith, Michigan Geo- 
logical survey 


“Core Making,” by R. E. Aptekar, 
American Brake Shoe & Foundry 
Co., New York 


Are Welding Lessons 
Are Published 


A new edition of “Lessons in Are 
Welding” has been published by the 
Lincoln Electric Co., Cleveland, to 
provide arc welding operators and 
others with a working knowledge 
of the practical application and use 
of that work. Reissued in enlarged 
form, the volume is illustrated with 
sketches and contains 44 lessons, 
based on the course in are welding 
which has been conducted by the 
company in its plant school for 
nearly 20 years. Copies are mailed, 
postpaid, to any address in the Unit- 
ed States for 50 cents each 


Packard 
Remodels 
Foundry 


(Concluded from page 24) 
the same interest. 

The oven for miscellaneous cores 
is 84 feet long, 26 feet wide and 15 
feet high from the floor level. The 
larger oven for barrel and crank- 
case cores is 104 feet long, 18 feet 
wide and also 15 feet high from the 
floor level. 

The miscellaneous cores require 
approximately 2 hours and the bar- 
rel and crankcase cores 3% to 4 
hours baking at 400 degrees Fahr. 
Each oil fired, completely insulated 
and self contained oven is like a 
long tunnel suspended or supported 
at a sufficient height above the 
floor to allow free movement of 
conveyors, men, trucks and mate- 
rials beneath. In other words, the 
ovens do not occupy any floor space. 

At the conclusion of the drying 
period the cores emerge from the 
oven and are lifted from the con- 
veyor and stacked on a section of 
the floor set apart for that purpose. 
The empty racks continue moving 
forward to a point in the vicinity 
of the sandslinger where they round 
a turn and move in the opposite di- 
rection, that is toward the oven. At 
this stage the racks are again loaded 
with green cores and the cycle is 
repeated. 

Small cores assembled in various 
units, blacked and pasted receive a 
supplementary drying either in two 
vertical type ovens, or on three sec- 
tions of roller conveyor ovens fired 
with gas. These ovens also provided 
with the special type air heaters 
were supplied by the Carl-Mayer 
Corp., Cleveland. 

The molding floor is divided into 
a number of self-contained units 
provided with batteries of molding 
machines, conveyors and sand sup- 
ply. Molding machines for the cyl- 
inder blocks and cylinder heads 
were supplied by the Osborn Mfg. 
Co., Cleveland. The remainder of 
the molding machines for the pro- 
duction of manifolds, flywheels, 
transmission cases, etc., were made 
by the Wm. H. Nicholls Co., Rich- 
mond Hill, Long Island, N. Y. The 
unit for making one of the cylinder 
blocks is shown in Fig. 1. Each is 
of the combined jolt, squeeze roll- 
over pattern drawing type. An at- 
tachment on the upper part of the 
machine lifts the half mold from the 
pattern and places it on a runout 
roller table at the back, thus facili- 
tating placing another flask over 
the pattern. Two machines, one for 
the drags and one for the copes, are 
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located inside a rectangular  con- 
veyor unit, one near one end and 
the other at a point about half way 
along one side. This arrangement 
is to provide the necessary time for 
placing the cores in the drag be- 
fore setting the cope. 

Before the cores are placed, the 
drags pass through a chamber 
where a number of flaring gas jets 
directed at different angles, skin dry 
the face of the mold and the coat- 
ing of wet blacking sprayed over 
the surface. The cores are assembled 
as a unit in a special jig in two 
parts. Later the upper part of the 
jig is attached to the crane as a 
carrier for placing the core as- 
sembly in the drag. 

After the castings are poured, the 
plate conveyor mounted on wheels 
carries them through a hooded area 
where smoke and gas are drawn 
away by suction and exhausted 
through the roof. Two shakeout 
screens made by the W. S. Tyler 
Co., Cleveland, are located about 
50 feet apart on the outside of the 
fourth section of the rectangular 
conveyor. Copes are shaken out 
over the first screen and then re- 
turned to the vicinity of the cope 
machine on a section of gravity 
roller conveyor. After the casting 
has been lifted out, the drag is 
shaken out over the second screen 
and returned in a similar manner 
to the drag machine. The castings 
are attached by pendent hooks to 
an aerial conveyor which carries 
them to the cleaning room located 
in a building a considerable distance 
from the foundry proper. On this 
journey the castings cool sufficient- 
ly to be handled at their destination. 

Each shakeout station, as shown 
in Fig. 2, is connected to a dust ex- 
haust system which keeps the air 
clear in the vicinity and incidentally 
removes fines from the sand. This 
is a necessary part of the sand 
preparation program which em- 
braces constant recovery of all used 
sand and no addition of new sand. 
The bond is maintained through the 
addition of bentonite and an elab- 
orate series of mixing devices. Mold 
conveyors and sand transportation 
equipment in the new section of the 
foundry were supplied by the 
Palmer-Bee Co., Detroit. 

Spent sand on underground belts 
is returned to one end of the found- 
ry where the preparation equipment 
is installed. A magnetic pulley re- 
moves all metallic inclusions before 
the sand falls into a device made 
by the Jeffrey Mfg. Co., Columbus, 
O. The sand then enters a storage 
tank from which it is discharged 
in measured batches into a modi- 
fied pug type mixer made by the 
Baker-Perkins Co., Saginaw, Mich. 
Here, carefully measured amounts 
of clay and sea coal are added, also 
the proper amount of water to im- 
part a moisture content of 5 per 





cent. From the pug mill the sand 
is discharged onto a long belt set 
at an incline that eventually extends 
above the tops of the hoppers sup 
plying the molding machines. 

Over the inclined part of the con- 
veyor belt a number of small per- 
forated pipes spaced about 4 feet 
apart blow jets of air on the sand 
It is claimed that this treatment 
lowers the temperature of the sand 
approximately 20 degrees Fahr. 

In the cleaning room the castings 
are cleaned in the usual manner in 
tumbling barrels and in sandblast 
chambers. The cylinder blocks are 
cleaned in a special chamber de. 
signed and installed by the Ameri 
can Foundry Equipment Co., Mish- 
awaka, Ind. The castings suspended 
by hooks from a monorail pass in 
succession through a_ sandblast 
chamber where they are turned com- 
pletely around and moved upward 
and downward while exposed to 
streams of abrasives. The castings 
then are water tested and placed in 
a jig where a number of contact 
points determine the accuracy of 
the various members. 


Northern Illinois 
Group Meets 


Paul Bechtner, president, Ameri- 
can Colloid Co., Chicago, gave the 
principal address at the regular 
meeting of the Northern Illinois 
Foundrymen’s association, held Jan. 
12 at Hotel Hilton, Beloit, Wis. His 
subject was “Bentonite—-Its Uses in 
the Foundry.” Mr. Bechtner opened 
his discussion with a resume of 
clays in general, tracing the inves- 
tigations made to determine the 
sticky qualities of clay. These in- 
vestigations led from the older 
theories of fineness and capillary at- 
traction to the later theories of basic 
exchange. 

The speaker defined bentonite as 
a volcanic ash covering the whole 
country, withthe largest deposits 
in the western part. These deposits 
were, at one time, covered by the 
ocean, the salt giving bentonite the 
peculiar property of basic exchange. 
The action of bentonite in water 
was compared to a sponge and the 
expansion given as 15 per cent. Ac- 
cording to Mr. Bechtner the right 
amount of bentonite to use for a 
particular job is found to be the 
least amount that will accomplish 
the best work. 

Mr. Bechtner concluded his talk 
by describing the effect of bentonite 
on sand mixtures. Comparison of 
tensile and compression tests were 
made, and the effect of fines and 
moisture was discussed. Vitrifica- 
tion, dry strength, refractoriness 
and dead clay were taken up in 
some detail. 
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..- a New Method to test 


BIG JOBS 


The Results of the New Method @ When a foundry recently cast two 10,000 pound 


rh locomotive cylinders like the one above, they discov- 
(Tests Made in 4” x 18” Bars) 





00 pound locomotive cylinde 
one of a pair produced 
Nickel Cast lron. For its prop- 

ertic ce chart bele 


cred how to compare accurately the difference in prop- 





erties between plain cast iron and a cast iron alloyed 
> — > > , aa a 2) : oko y > : ° 
Physical Properties of Plain and Nickel Cast with 1% Nickel. 


Irons Suitable for Locomotive Cylinders = ; = 
: . These large castings cool slowly. To approximate 





7] [ this rate of cooling, tests were made not in bars 1.20 
Se or 1.50" dia., as ordinarily, but in test bars 4” dia. 
Plain l Nickel on” 
' x. | ong. 
) Cast Iron Cast Iron ” & 
: Co) &s It's no news to you that a small addition of Nickel 
2 P y-> 3 vives a more uniform grain structure, with greater re- 


sistance to wear and shock. But to see just how great 
are the differences, look at chart at the left. 


The new test bars illustrated clearly that these im- 





provements of Nickel are even greater in large cast- 
ings than in small. In a 1.50” test bar, the increase in 
tensile strength of Nickel Cast Iron over plain cast 


iron was 50°: but in the 4” bar, the gain was 100° 










































































These evlinders offer one striking example of the way 





the modern foundry is enlarging its scope, by con- 
stantly studying the results of new and improved 


NICKEL CAST IRON alloys. Nickel increases effectiveness here, as in many 
other jobs. Consultation on your casting problems in- 


volving the use of Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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Control 
Pattern 
Cost 


(Concluded from page 25) 


have not been reported to, investi- 
gated and approved by the pattern 
shop foreman. He usually is re- 
sponsible for making any such pro- 
gram effective. This policy will not 
curtail betterment suggestions. On 
the contrary it will encourage them 
by the creation of a definite point of 
contact where they will be acted 
upon. Where they will be accepted 
and adopted if they present suffi- 
cient merit. This policy will elimi- 
nate the somewhat common practice 
of instituting changes, good and bad, 
without proper authorization and 
without proper record. 

The foregoing policies should be 
extended to include contact be- 
tween a plant and any outside found- 
ries from which castings are pur- 
chased. The pattern shop foreman 
should visit these foundries and con- 
fer with the organizations on all 
phases of pattern design and con- 
struction. This policy is contrary to 
the somewhat common practice of 
having all outside’ transactions 
handled exclusively by the purchas- 
ing agent either with or without 
consultation with the pattern shop 
foreman. Actual experience has 
proved that a split in responsibility 
can be effected between the pattern 
shop foreman and the purchasing 
agent which will present all the ad- 
vantages of control within the plant, 
where the purchasing agent has 
little or no jurisdiction. 

Patterns should be classified and 
definite standards of quality set up 
for each class. 1—First or perma- 
nent class includes patterns of the 
highest quality in workmanship and 
materials. They may be hard wood 
or metal, or a combination of both, 
with dimensions carefully checked 
for accuracy, shrinkage and mini- 
mum finish, to eliminate as much 
work as possible in the cleaning 
room and machine shop. This classi- 
fication also covers patterns mount- 
ed on molding machines, or those 
regarded as standard, and built for 
long and severe usage. 


2—The second or substantial class 
covers patterns substantially built 
to last a reasonably long period, 
withstand considerable abuse and 
produce a fair quantity of accept- 
able castings. Good judgment on the 
part of the pattern shop foreman 
will omit leather fillets, sand paper- 
{ng and extra coats of shellac. Pat- 
terns in this class stand a limited 
number of alterations. 


3—Third or temporary class pat- 


a 


terns are built to produce a single, or 
an extremely limited number of cast- 
ings. Usually they are destroyed im- 
mediately after they have served 
their temporary purpose. If neces- 
sary later, they can be replaced 
more cheaply than they can be 
handled and stored in valuable 
space. These patterns usually in the 
form of skeletons and sweeps are 
built of the cheapest material and 
with the least amount of labor. 
While sufficiently accurate for di- 
mension, finish and shrinkage, these 
patterns are neither sand papered 
nor shellacked. Fillets are indicated 
for the guidance of the molder in 
cutting them in the sand. 


Classification of the patterns, also 
repairs and replacement are effected 
through the type of card shown in 
the accompanying illustration and 
which accompanies each pattern or- 
der from the drawing room to the 
pattern shop. The upper part of the 
form carries a complete description 
of the pattern or alteration, pattern 
number, drawing on which it is de- 
tailed, mame, casting material, 
works order number for the pattern, 
casting and finished part, aiso the 
shop or contract order. 

Information on the middle part of 
the form shows the pattern fore- 
man the work to be done and the 
manner in which it is to be executed. 
In the illustration, the lower half 
exhaust end, pattern number 600018- 
A is to be altered to produce the pat- 
tern 600021-B, shown on drawing 
600021-W and made in accord with 
the second or substantial classifica- 
tion. The various items are speci- 
fied by placing a check mark in the 
proper space. 

A space in the middle part of the 
form is to be filled in by the drawing 
room when notifying the pattern 
shop and production department or 
office that a pattern has been made 
obsolete by design changes. This is 
an important feature of this form 
and routine. It furnishes a medium 
between these departments for 
maintaining accurate records. 

The drawing room should be im- 
pressed with its responsibility for 
the insertion of all classification 
and other information on this form. 
Upon the ability of the drawing 
room to supply, or fail to supply, all 
necessary data depends the success 
of control over excess quality pat- 
tern costs. Since the drawing room 
is in constant touch with the sales 
department, has copies of all speci- 
fications, has access to all corre- 
spondence, makes all drawings or 
drawing changes and has informa- 
tion regarding all proposed changes 
in design, it follows that this is the 
department to assume this responsi- 
bility. 

Across the lower and middle por- 
tion of the form a heavily bordered 
space serves for cost control pur- 
pose. One space is for the estimated 
time required for building the pat- 


tern. The actual time, taken after 
the pattern is completed, also the 
amount of lumber consumed, are 
marked in adjoining spaces. The 
form goes from the rate setters to 
the pattern shop foreman who notes 
the time allowed and then places it 
in the hands of the patternmakers 
assigned to the job. 

Upon the completion of the pat- 
tern, the form passes with any other 
closing papers to the cost depart 
ment where the accumulated time 
and material consumed are entered 
in the spaces assigned. Later the 
form is returned to the pattern shop 
foreman and rate setters for future 
estimation or rate setting purposes. 

The writer has installed a com- 
plete control routine of this charac- 
ter in several plants. All the policies 
and routine functions advocated 
have been in actual use. In conjunc- 
tion with other control functions 
they have reduced pattern costs. No 
attempt has been made to prescribe 
a system or routine which as a 
whole can be adapted to any given 
plant. The policies, functions, and 
workable routine if revised to meet 
existing plant conditions, will estab- 
lish definite control over pattern 
costs in plants engaged in the manu- 
facture of special equipment. 


N.E.F.A. Celebrates 


Anniversary 


The New England Foundrymen’s 
association held its forty-first anni- 
versary meeting in Boston Jan. 13, 
with approximately 150 men pres- 
ent. The nominating committee 
presented names of the following of- 
ficers, all of whom were elected to 
serve the association for the coming 
year: Walter M. Saunders Jr., 
Providence, R. IL. president; Henry 
Jensen, General Electric Co., Lynn, 
Mass., vice president; Arthur W. 
Gibby, East Boston, Mass., treas 
urer; and Ernest F. Stockwell, Bar 
bour-Stockwell Co., Cambridge 
Mass., secretary. The executive 
committee is composed of the fol 
lowing: Robert J. Nelson, Arcade 
Malleable Iron Co., Worcester, 
Mass.; Francis LeBaron, E. L. Le 
Baron Foundry Co.,_ Brockton, 
Mass.; Charles Butler, Warren Pipe 
Co. of Mass. Inc., Everett; Raymond 
Meader, Whitin Machine Co., Whit 
insville, Mass.; and Charles A. Reed, 
Rogers - Brown - Lavino Co., Cam 
bridge. 

Inquiry concerning the feasibility 
of a foundry conference proved de- 
sirable and definite plans are being 
made. This regional meeting will 
be sponsored by the N.E.F.A. in co 
operation with Massachusetts Insti 
tute of Technology and will be held 
at the institute in Cambridge, April 
9 and 10. 
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Take Off 


Another 
Heat 


(Concluded from page 27) 


have a definite size melting unit 
which will give you the best overall 
performance for one specific condi- 
tion only if it is operated according 
to the rules of the game. If it is too 
much bother to figure odd sized 
cupola charges then you should be 
willing to accept a lower melting 
rate than you might otherwise ob- 
tain, or cold iron when you could 
have hot, or a variation in analyses 
when you could get uniformity. If 
it is too much extra effort to make 
up more charges, then you should 
be willing to pay the price of this 
saving in the additional fuel you 
use, etc. If you want 3000 pounds 
of metal, why not use 1500 pound 
charges instead of 1800 pounds? 


What about the fuel down around 
the tuyeres, called the coke bed? 
Some of us use a coke bed 80 inches 
deep (that is 80 inches above the 
top level of the tuyeres) and some 
of us 24 inches, while others are 
somewhere in between the two ex- 


tremes. Are we both wrong or is 
it possible for both of us to be 
right? We probably both can be 


right. 

The back pressure on the cupola 
known as the wind-box pressure is 
expressed in ounces. Cupolas are 
operated today with wind-box pres- 
sures as low or lower than 5 ounces 
and as much as or more than 40 
ounces. This pressure is a guide to 
the amount of air entering the cu- 
pola. Low volumes mean low back 
pressure and higher volumes mean 
higher back pressures. The _ ef- 
fective area of a cupola is not the 
sectional area, or even the 
total cross section of all the tuyeres, 
but an area much smaller than 
either. The effective area of a cu- 
pola is an area approximately 1! 
per cent of the cupola area, when 
measured in terms of room tem 
perature air. 


cross 


A cupola having an area of 1000 
square inches has an effective area 
of approximately 15 square inches 
for air to pass through on its way 
through the cupola. A cupola with 
an area of 1000 square inches will 
melt approximately 5 tons of iron 
per hour and require about 2250 


cubic feet of air per minute.” This 
air passes through a bottle neck 
of 15 square inches or approxi 
mately 1/10 of a square foot. The 


velocity of air as it travels through 
the melting zone therefore is close 
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to 22500 feet per minute, 4 miles a 
minute or 240 miles an hour. 


As the air rushes through the 
coke at this terrific speed it must 
have a little time to unite with the 
fuel. We get the time required by 
making the coke bed high enough 
to consume all the oxygen of the 


air before it gets to the melting 
zone. If we used less than 2250 


cubic feet of air, we would decrease 
the speed of air travel and our bed 
height could be lowered. If we use 
more air, we then increase the speed 
and our bed must be higher. 

The average cupola operation is 
based on back pressures of 16 
ounces as shown on the wind-box 
when using 450 cubic feet of air 
per minute per ton of iron melted 
per hour with a fuel ratio of 1 
pound of coke per 10 pounds of 
iron. 

If you are mathematically in- 
clined and wish to anticipate the 
back pressure of a cupola knowing 
the amount of air you are going to 
use, you can do it with the formula 
V = 5300 VP. V Velocity of air 
per minute, calculated by dividing 
the volume of air you are using by 
the effective area of the cupola. In 
the previous illustration the volume 
of air was 2250 cubic feet per min- 
ute and the effective area was 1/10 
square foot (1.5 per cent) of 1000 
square inches). P is the wind-box 
pressure expressed in ounces. 

If you are interested in calculat- 
ing what the proper bed height 
should be, just remember that it 
should be 45 inches with a wind- 
box pressure of 16 ounces and a 
volume of 2250 cubic feet per min- 
ute. Note that the bed coke height 
varies directly with the air volume. 
With 10 per cent more air, make 
the bed height 50 inches. With 10 
per cent less air, make the bed 40 
inches. 

A practical way to check the bed 
for proper height is to time the 
cupola from the time the blower is 
started until there is metal at the 
tap hole. If the bed has been pre 
pared properly this time should be 
15 minutes. Less time indicates a 
bed height on the low side, and 
longer time indicating a bed on the 
high side. A low bed will mean 
trouble and cold iron while a high 
bed means a waste of fuel. 

When putting a cupola into serv 
ice give it the full supply of air 
just as promptly as you can get 
the blower up to speed. When in 
operation avoid changing the air 
volume. It is better to shut down 
for a period than operate at half 
speed. It is better to slow a cupola 
down during the day than start at 
a slow speed and try to 
the speed during the day. 


increase 


The life of a cupola may be any- 
where from 10 to 50 years and when 
problem 


we look at our melting 





from the long range view as is sug- 
gested by the life of the melting 
unit we begin to realize how many 
dollars we are going to waste if our 
melting operation is not all it 
could be or what we have saved if 
our operation is all it could be. If 
you are operating a cupola larger 
than required for your plant you are 
wasting money. If you are using 
upper tuyeres when they are not 
required you are wasting money. If 
you do not use a coke charge in 
proportion to the size of your cu 
pola you are wasting money. 


It matters little whether our fuel 
ratio is 1 to 8 or 1 to 12 provided 
we are getting everything we can 
from the operation we have es- 
tablished. Regardless of whether 
our fuel ratio is 1 to 8 or 1 to 
12, and we are not getting all we 
can, then we should get busy and 
accept the benefits available for im- 
proving our practice. 


Symposiums Feature 
Regional Meet 


Two technical symposiums on cor 
rosion and lubricants will feature 
the 1937 regional meeting of the 
American Society for Testing Mate- 
rials which will be held at the 
Palmer House, Chicago, on March 
2 and 3. The symposium on cor 
rosion is scheduled for the evening 
of March 2 while that on lubricants 
will be held in the morning and 
afternoon of March 3. The program 
for the symposium on corrosion will 
comprise the following papers: 


“Principles of Corrosion Mechan 
ism and Testing,” by R. B. Mears, 
Aluminum Co. of America, and C. 
W. Rorgmann, National Tube Co.; 
“Atmospheric Testing,” by H. S 
Rawdon, National Bureau of Stand 
ards; “Salt Spray Testing,” by E 
H. Dix Jr., Aluminum Co. of Amer 
ica; “Intermittent Immersion Test 


ing,” by D. K. Crampton, Chase 
Brass & Copper Co. Inc.; “Total Im 
mersion Testing,” by W. A. Wes 


ley, R. J. McKay, and L. L. LaQue, 
International Nickel Co.; and “Soil 
Corrosion Testing,” by K. H. Logan, 
I. A. Dennison and Scott Ewing 
National Bureau of Standards 


W. A. Straw, Western 
Co. with C. E. Ambelang, Public 
Service Co. of northern Illinois, 
heads the Chicago district commit 
tee on general arrangements for the 
meeting. D. L. Colwell, Stewart Die 
Casting Corp., is chairman of the 
subcommittee on meetings and pro 
grams while A. M. Steever, Colum 
bia Tool Steel Co., is chairman of 
the subcommittee on publicity and 
entertainment. The committee plans 
to hold a dinner at 6:30 p. m. on 
March 3, following the session on 
lubricants 


Electric 








rigs. 
sions; Fig. 10, 100 diameters, Fig. 11, 


Stainless 
Sicel 
Castings 


(Concluded from page 30) 
electrode furnace have been the 
brittle, refractory nonmalleable 
chrome oxide Cr,O,; another type 
of chrome oxide, not precisely iden- 
tified as to exact composition which 
is somewhat ductile at forging tem- 
peratures and reacts quickly to sul- 
phuric acid; and silicates sometimes 
entrapping iron sulphide, which type 
of segregate possesses good malle- 
ability at forging temperatures, and 
often tends to form envelops around 
dendritic areas especially near the 
feeder points of the casting. Tests 
for iron oxide, manganese oxide and 
manganese sulphide have produced 
negative results in most cases. 

The well defined dendritic pattern 
found in the cast steel is necessarily 
indicative of relatively high pouring 
temperatures and probably has some 
adverse effects on the elongation and 
reduction of area properties. How- 
ever, the steels react favorably to 
heat treatment and the dendritic pat- 
terns are dispersed while the elonga- 


500 diameters. Fig. 


tion and reduction of area properties 
are greatly increased. 


Eleets Officers for 


Siteel Founders 


Steel Founders’ Society of Amer- 
ica recently elected the following of- 
ficers: President, F. A. Lorenz Jr., 
American Steel Foundries, Chicago; 
executive vice president, Col. M. G. 
Baker, and secretary-treasurer, R. L. 
Collier. 

Divisional directors of the society 
are as follows: Division 1—direc- 
tor, Clarence Tolan Jr., Dodge Steel 


Co., Philadelphia, and alternate, T. 


W. Crossen, General Steel Castings 
Co., Eddystone, Pa.; Division 2— 
director, G. H. Chisholm, Atlas Steel 
Castings Co., Buffalo, and alternate, 
E. J. Mohr, Symington-Gould Corp., 
Rochester, N. Y.; Division 3—direc- 
tor, F. M. Robbins, Ross-Meehan 
Foundries, Chattanooga, Tenn., and 
alternates, Raphael Ross, Dibert, 
Bancroft & Ross Co. Ltd., New Or- 
leans, and A. I. Brainard, Beamont 
Iron Works Co., Beaumont, Tex.; 
Division 4—director, D. C. Bakewell, 
Continental Roll & Steel Foundry 
Co., Duquesne division, Pittsburgh, 
and alternate, C. L. Snowden Jr., Re- 
liance Steel Casting Co., Pittsburgh; 


Division 5—director, A. H. Anthony, 


Massillon Steel Casting Co., Massil- 
lon, O., and alternate, H. F. Tielke, 











De ition, 19 per eent chromium, 29 per cent nickel, unetched, showing type and dispersion of inclu 
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Crucible Steel Casting Co., Cleve 
land; Division 6—director, A. K. 
Reading, Zimmerman Steel Co., Bet- 
tendorf, Iowa, and alternates, J. O. 
Houze, National Malleable & Steel 
Castings Co., Cicero, Ill, and Carl 
F. Clarke, Monroe Steel Castings 
Co., Monroe, Mich.; Division 7—di- 
rector, Burtner Fleeger, Oklahoma 
Steel Castings Co., Tulsa, Okla., and 
alternate C. L. Harrell, Sterling Steel 
Casting Co., East St. Louis, Ill.; Di- 
vision 8—director, J. P. Arnoldy, 
Warman Steel Casting Co., Hunting- 
ton Park, Calif., and aiternates, E. 
R. Hinton, Olympic Steel Works, 
Seattle, Wash., and R. E. Noack, 
Monarch Foundry & Engineering 
Corp., Stockton, Calif. 
Headquarters of the society are at 
920 Midland building, Cleveland. 


Chicago Chapter 
Plans Party 
Chicago chapter, American Found- 
rymen’s association, will hold its an- 
nual Ladies Night party at the 


Medinah club, Feb. 26. A reception 
at 7:30 o’clock will precede the din- 


ner. A floor show, dancing and 
bridge will provide the entertain- 
ment. This annual affair of the Chi- 


cago group has proved to be one of 
the most successful social events of 
the various association chapters, and 
always has been well attended. 
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Tensile Tests from Stainless Steel Castings 
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2 Products EVERY Foundry Needs 


Proved by Performance 


Used all over the World 


Backed by 22 Years of 
Successful Riddle and Vi- 


brator Experience 


e Fully Guaranteed ... 
10 DAYS FREE TRIAL 


ELECTRIC VIBRATOR 


Pays for itself in just a few days time in 
increased production, clean-cut draws, 
and true-to-pattern castings. Operating 
cost is infinitesimal compared to what it 
saves. Made in four sizes, consecutively 
doubled in capacity. 


No. 1—for light match plate work $10.00 


No. 2—for medium match plate 
work . 


No. 5—for heavy match plate, tub 
and bench work . 17.00 


No. 9B—for machine and heavier 24.00 


13.00 











New “Free Wheeling’ 
UNIVERSAL RIDDLE .. . 


New type “free wheeling’ mechanism insures smooth free oper- 
ation, which means greater durability and more violent vibration 
with better and faster sifting . less time per batch . less 
cost per job. All mechanism is above the sieve and entirely 
dustproof. Safety ground wire standard equipment. 


The unique Double-8 vibration cycle (a complex chopping- 
riddling-throwing action) insures a better mix and temper. Fine 
work is obtained even with coarse sieves . . . excellent !results 
with any foundry sand. 


The improved Riddle weighs only 70 lbs... . one man 





22921 Orchard St. 





FOUNDRY SUPPLIES 
MANUFACTURING CO. 


Chicago, Ill. 


can handle it easily. Overall height is only 34 inches, 
so that sieves can be quickly tilted and dumped without 


being removed. 
.00 f. o. b. 
Chicago 


D.C. and 3-phase motors $7.5@ extra 


115 volt A.C. single 
phase 60 cycles 
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1 « 
Graphite 
’ 
Lowers 
Chill 
(Concluded from page 35) 

added in the pouring ladle, the 
brinell dropped to 228 and the total 
carbon increased to 2.92 per cent. 
Addition of 4's pounds of graphite 
increased the total carbon to 3.06 
per cent and reduced the brinell to 
216. Figs. 1 and 2 are curves from 
laboratory tests on 1.2-inch bars 
cast in dry sand molds. Fig. 1 
shows the effect of increasing sili- 
con and graphite additions on irons 
containing 2.8 per cent carbon while 
Fig. 2 depicts the effect of increas- 
ing carbon and graphite additions 
on irons containing 1.75 per cent sil- 
icon. 

In some tests on metal melted in 
an electric furnace with charges 
ranging from 245 to 270 pounds it 
was found that recovery of the 
graphite ranges from 80 to 90 per 
cent. With the metal tapped from 
the furnace at 2700 degrees Fahr., 
small additions of 1% to 1%s pounds 
were absorbed in about 10 minutes. 
With large additions the first por- 
tion was added when some of the 
charge had melted down, and suc- 
ceeding portions were added at in- 
tervals of 15 to 20 minutes. 

Ladle additions do not yield the 
high recovery found in furnace ad- 
ditions due to insufficient time and 
temperature available to secure so- 
lution. Figs. 3 and 4 show some 
data from laboratory tests on ladle 
additions. Tapping temperatures 
were about 2700 degrees Fahr., and 
the addition was made when the bot- 
tom of the ladle was just covered 
with metal. After filling, the ladle 
was held while covered for a pe- 
riod of 2' minutes before pouring 
the metal into the molds. 

Increasing silicon and carbon op- 
erate to decrease the recovery from 
ladle additions; the silicon effect be 
ing more pronounced than the car- 
bon effect. Also, the larger the ad- 
dition of graphite, the lower the re 
covery although the carbon pick-up 
increases with increasing additions. 
For example, with a 3.30 per cent 
carbon—1.75 per cent silicon iron, 
addition of 2 pounds of graphite per 
ton have been found to show a re- 
covery of about 80 per cent or an 
increase of 0.08 per cent carbon in 
the metal. With a 4-pound per ton 
addition the recovery has_ been 
shown to be only 70 per cent, but the 
carbon increase in the metal is 0.14 


per cent. 
Also it has been found that ladle 
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recovery is decreased about one- 
third to one-half for each 100-degree 
drop below 2700 degrees Fahr. For 
example in an iron containing 3.30 
per cent carbon and 2.1 per cent 
silicon, a 4-pound per ton addition 
of graphite would show a recovery 
of 60 per cent at 2700 degrees Fahr., 
but only 30 to 40 per cent recovery 
at 2600 degrees Fahr. Another fac- 
tor which affects recovery is the 
amount of turbulence in the metal 
after the graphite addition. A 
stream of metal falling into a rela- 
tively small ladle will produce more 
turbulence than the same stream 
falling into a large ladle, and for 
that reason additions to large ladles 
may show a somewhat lower re- 
covery. 

In many plants it has proved more 
desirable to introduce No. 8 Mexi- 
can graphite at the cupola spout at 
a uniform rate such as may be ob- 
tained from a metering funnel. In 
many cases it is claimed that meth- 
od of addition will be found to ap- 
proach recovery efficiencies of léb- 
oratory ladle tests, particularly in 
the case of comparatively small ad- 
ditions. 


Detroit Is Host To 
A. F. A. Officers 


The fourth annual meeting of the 
Detroit Chapter of the American 
Foundrymen’s association, held Jan. 
21 at the Fort Shelby hotel, Detroit, 
was designated as national officers’ 
night. The following executives of 
the A. F. A. were present: James L. 
Wick Jr., president; Hyman Born- 
stein, vice president; Dan M. Avey, 
secretary and treasurer; R. E. Ken- 
nedy, technical secretary. Each offi- 
cer fave a short talk, following in- 
troduction by Leslie Korte, chair- 
man of the chapter. 

Hyman Bornstein, director of the 
testing and _ research laboratory, 
Deere & Co., Moline, Ill, spoke on 
“Gray Cast Iron.” He stressed es- 
pecially the problem of melting, 
pouring, metal mixtures, etc. Dis- 
cussing the 
practice fol- 





tomotive cylinders or No. 1 foundry 


scrap. Mr. Bornstein pointed out 
that four cupolas are used, two on 
alternate days, with an average 
melting rate of 18 to 20 tons per 
hour per cupola. Limestone always 
is used as a flux and_ purite 
is added in the ladle. The company 
also has been experimenting with 
No. 8 Mexican graphite, according 
to the speaker, and has been using 
it in certain castings. Five-ton mix 
ing ladles are employed. 


Gives Data on High 
Strength Metals 


American Society for Testing Ma- 
terials recently has published in 
bound form five extensive technical 
papers and _ discussions which 
formed the “Symposium on High 
Strength Construction Metals” pre- 
sented at the 1936 A.S.T.M. regional 
meeting held at Pittsburgh. The 
papers relate to the chemical and 
physical properties and manufactur- 
ing and fabricating properties of 
metals and alloys applied to vari- 
ous constructional applications in- 
cluding buildings, ships, automobile 
bodies, airplanes, tanks, etc. 

The papers include the most re- 
cent information and data on cCar- 
bon and low alloy steels, corrosion 
resisting steels, alloys of copper, 
alloys of nickel, and alloys of alumi- 
num and of magnesium. There are 
numerous charts and tables of data 
in the symposium which present 
much of the valuable and extensive 
information in condensed form. 
Copies of the publication, which con- 
tains 126 pages, may be secured 
for $1.25 with a heavy paper bind- 
ing, and for $1.50 with a cloth bind- 
ing. Headquarters of the associa- 
tion are located at 260 South Broad 
street, Philadelphia. 


Swan-Finch Oil Corp. has moved 
its executive offices and New York 
sales offices from 205 East Forty 
second street to larger quarters at 
30 Rockefeller plaza, New York 
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Figs. 5 and 4—Carbon recovery from graphite additions to irons 
containing 3.30 per cent and 2.80 per cent total carbon respectively 
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Obituary 


ye LorD Cc. PARKER, 49, assist- 
ant manager, foundry depart- 
ment, W. S. Tyler Co., Cleveland, 
died Jan. 17 in Lakewood, O. 
He was born in Cleveland and spent 
all of his life in that city with the 
exception of 2 years when he lived 
in Detroit. Mr. Parker was factory 
manager of the Packard Motor Car 
Co. before taking his connection 
with the Tyler company. 


. 


Charles Rosenfeld, 65, retired vice 
president, Grabler Mfg. Co., Cleve 
land, died in Cleveland Jan. 26. 

. . - 


Rufus Swain, 68, retired sec 
retary of the Bryan Foundry, In- 
dianapolis, died recently in Indian 
apolis. 

* ° . 


John A. Sullivan, Chicago district 
manager for the Lynchburg Foun 
dry Co., Lynchburg, Va., died in 
Chicago Jan. 11. 


* * * 


George William Eisenbeis, forme) 
ly treasurer of the Union Steel Cast 
ing Co., died Jan. 22 after a brief 
illness in his home at Pittsburgh. 

* ° J 

Percy L. Lanning, 71, secretary 
treasurer of Perseverance Iron 
Foundry Inc., Philadelphia, died at 
his home in Elkins Park, Pa., Jan. 
10. 


° . © 


Jacob Joseph Perkins, 82, organ 


izer of the Hill Clutch Machine & 
Foundry Co., Cleveland, and _ its 
president until 1931, died in Cleve 
land on Dec. 27. 

. . . 


Eugene N. Strom, 53, retired vice 
president of the Pettibone Mulliken 
Co., and the former Strom Ball 
Bearing Co., Chicago, died at his 
home in Golden Beach, Fla., Jan. 
10. 

* ° . 


John F. Murphy, 55, vice presi- 
dent of the Sloan Valve Co., New 
York, died at the United hospital, 
Rye, N. Y., Jan. 5. Mr. Murphy 
was actively engaged in the build- 
ing and construction industry for 


20 years in New York. 
. ¢ . 
Fred Hoehn, 74, former vice 
president of Forest City Foundries 
Co., Cleveland, died at his home 


in Lakewood, O., Jan. 19. Mr 
Hoehn had been associated with the 
Forest City company for 57 years. 
He was born in Germany and went 
to Cleveland when he was 17 years 
old, acting as a shipping clerk be- 


THE FOUNDRY 


February, 1937 


fore he assumed executive positions 
with the company. 
. ° ° 

Ray M. Cheney, Atlantic Foundry 
Co., Akron, O., died in that city on 
Feb. 5. He had been associated with 
the foundry industry for many 
years, and for 5 years was super- 
intendent and manager of the Union 
Foundry Co., Fitchburg, Mass., and 
then was connected with the Metals 
Production Equipment Co., Spring 
field, Mass., for 2 years. Mr. Cheney 
left that firm to superintend the con- 
struction and equipping of the then 
new Philbrick-Booth foundry at 





Ray M. 


Cheney 


Hartford, Conn., where he remained 
for 2 years. 

At the outbreak of the World wai 
he became supervisor of all foundry 
operations for the E. B. Badger & 
Sons Co., Boston, which at times 
had 14 foundries engaged in pro 
ducing gray iron, steel and bronze 
castings. He resigned from. the 
Badger company in September, 1919 
to become associated with the 
Angus Co. Ltd., Calcutta, India, 
where he remained 2‘ years. On 
his return from India Mr. Cheney 
became connected with E. Arthur 
Tutein Inc., Boston, and in Janu 
ary, 1924 joined the H. & B. Ameri 
can Machine Co., Pawtucket, R. I. 
In 1927 he became connected with 
the Vermont Snath Co., Springfield, 
Vt., and in September, 1934 became 
foundry superintendent, Johnson & 
Jennings Co., Cleveland. Only re 
cently, he became connected with 
the Atlantic Foundry Co. 

* ° . 

Herman G. Honold, 66, foundry 
superintendent, Payne Elevator Co., 
Franklin, Mass., died recently. Mr. 
Honold was born in Wilkes-Barre, 
Pa., and at the age of 14 started his 
apprenticeship at the Vulcan Iron 
Works of that city. When he was 
20 he joined the Blake & Knowles 


Pump Works in Cambridge, Mass., 
where he later became foundry su 


perintendent. When the latter com 

pany moved from Cambridge 7 

years ago, Mr. Honold became con- 

nected with the Payne Elevator Co. 
. ° * 


Benjamin Lewis Hirshfield, 63, a 
director of the Blaw-Knox Co., Pitts 
burgh, died at Verona, Pa., Jan. 2 


Mr. Hirshfield was one of the or 
iginal directors of the company 


when it was formed in 1906. In 1909 
he was made treasurer and general 
counsel. Mr. Hirshfield retired Jan. 
1, 1930, but continued as a director 
He was also a director of the Wash 
ington Trust Co., National Alloy 
Steel Co., Union Steel Casting Co 
and the Pittsburgh Rolls Corp 
+ . . 

George B. Jones, 72, mi . 
Hoosier Iron Works, Kokomo, Ind., 
until his retirement 5 years 
died in that city Jan. 12. Mi 
was born in England, coming to 
America as a small boy and settling 
in Ironton, O., where he learned 
the molding trade. In 1900 he went 
to Kokomo to become foreman of 
the Glove Stove & Range Co. Late: 
he was superintendent and assistant 
manager of that organization for a 
number of years before joining the 


inager, 


ago, 


Jones 


Hoosier organization. M1 Jones 
took an active interest in civic de 


velopment, former council 
man and a member of the board of 


works. 


Was a 


. . . 


Frank C. Brown, 64, for many 
years connected with Metter’s Ltd., 
Sydney, Australia, died in that city 


Nov. 17, 1936. He was born in 
Glasgow, Scotland, and in early 
manhood qualified as a gas cook 


ing and steam heating engineei 
with the firm of R. & A. Main 
Falkirk. He spent several years 


practicing his profession in the 
South African diamond fields and 
later returned to the United King 
dom where he _ specialized in the 
production of cooking and heating 
appliances. In 1916 he joined Met 


ter’s Ltd., Sydney, Australia as 
works manager. In 1927 he was 


appointed a director of Metter’s 
Ltd., and on the amalgamation of 
the companies forming General In 
dustries Ltd. was appointed works 
superintendent of the plants con 
trolled by that company in Sydney, 
Melbourne, Adelaide and Perth, Aus 
tralia, and Pentone, New Zealand 
Following an extensive tour of the 
United States and Europe in 1928 
he was appointed a director of Gen 
eral Industries Ltd. 


American Foundry Equipment Co., 
555 Byrkit street, Mishawaka, Ind., 
is building additions to its plant and 
to its engineering buildings. The 
expansion program will double the 
engineering and erection space 
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NEW EQUIPMENT.... 





New Tuyere Directs 
Blast Three Ways 


A new type of tuyere developed by 
F. J. Zippler, 608 Thorp street, N. S., 
Pittsburgh and designed to deliver 
air to the cupola at three different 
angles is shown in the accompany- 
ing illustration. Part of the air 
blows straight in horizontally, part 
is directed downward and the re- 
mainder blows upward at the angle 




















Lal 
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Sectional view of cupola wall showing 
application of new tuyere 


formed by the lower part of the 
bosh construction of the lining. It is 
claimed that the air blowing down 
ward converts the well of the cu- 
pola into a preheating zone and that 
the molten iron coming from this 
zone retains its high temperature 
longer than iron coming from the 
usual type well. Other claims ad- 
vanced for the new type tuyere in- 
clude a 50 per cent reduction in lin- 
ing repair cost, 15 to 25 per cent 
greater melting speed, 35 to 75 
pounds of coke saved on every ton 
of iron melted and a 50 per cent 
cleaner drop at the end of the heat. 


Eleetrie Flow Meter 


Bristol Co., Bristol, Mass., has 
completed a line of electric flow 
meters for steam, liquids and gases. 
These units operate on the principle 
of telemetering which transmits 
reading of pressure, liquid level, 
temperature and motion from the 
point of measurement to a distant 
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point where they are recorded or 
indicated on a dial. Readings are 
transmitted over a simple two-wire 
circuit, telephone circuits included, 
which does not enter into the cali- 
bration of the instruments. All elec- 
trical contacts are enclosed in glass. 

A standard meter body is em- 
ployed to measure the differential 
across an orifice. Both the trans- 
mitter and receiver are equipped 
with a moisture-fume and dust 
proof aluminum alloy case. Conduit 
openings are provided so that the 
instruments may be used with mod 
ern wiring systems. 


Reflector 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has designed a 
100-watt aluminum reflector for 
high intensity mercury lighting 
where the mounting height is 18 
feet or more. The high mounting 
reflectors are made from 14 gage 
commercially pure aluminum sheet. 
A special type socket is mounted 
rigidly in the hood to position the 
lamp in the reflector properly. The 
units are said to be particularly 
suited for the general lighting of 
foundries, machine shops, receiving 
and shipping departments, etc. 


Aluminum 





Gas Motor Generator 


A gas motor generating unit 
built for 100,000 hours of continuous 
duty is a recent product of the 
Lycoming Mfg. Co., Williamsport, 
Pa. Sizes of the units range from 
10 to 50 kilowatts, generating eithe) 
alternate or direct current. For the 
smaller user a single motor unit is 
available. 

The gas motor has been en- 
gineered to use natural or manu- 
factured gas only and is in no way 
an adaption of a gasoline engine 
to use gas. In the gas motor gen- 
erating unit, the motor, generator 
and base are built together into 
one unit with dampening material 
incorporated into the base to absorb 
vibration. For businesses that re- 
quire 24-hour continuous service, a 
dual-motor unit, composed of two 
motors and one generator, is of- 


fered. 





Car Loader Handles 
Bulk Materials 


A new type of box car loader for 
handling bulk materials has been 
developed by the Link-Belt Co., 307 
North Michigan avenue, Chicago 
Shown in the accompanying illustra- 
tion, the antifriction belt conveyor, 
constituting the loading element of 
the machine, is supported on a hori 
zontal boom. This boom is arranged 
for racking back and forth, or rotat 
ing 360 degrees, by hand, on the 
castor mounted truck. 
operated at a 
speed and has 


The conveyor is 
comparatively low 

















Conveyor has discharge height of five 
feet 


a discharge height of five feet 
Mounted on four large swiveling 
castors, it is possible for three men 
to move the machine into and out 
of the cars. After it is in place, one 
man only is required. 


Selective Control 
Features Welder 


Hobart Bros. Co., Troy, O., has 
developed a new arc welding unit 
said to embody selective motor 
horsepower control in addition to 
an improved type wheel mounting 
with low center of gravity. 

A convenient latch locks’ the 
handle in the low position where 
only one-half the rated motor horse 
power is used for starting and weld- 
ing up to one-half the rated gen 
erator capacity in continuous man- 
ual are welding. A lever releases the 
handle for turning to the high po- 
sition. The new models are available 
from 75 to 600 amperes, 1% to 40 
horsepower. 
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=x of field tests conducted in 
one of the world’s largest automobile 


The Report Book illustrated, pre- 
pared by Hugh E. Keeler, Department 
of Engineering Research, University of 
Michigan, contains the first complete, 
authentic data compiled on wet dust 
collection systems. 

Profusely illustrated, this book con- 
tains charts, tables, and a detailed 


PLAUDE 
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foundries. Tests made at various points 
in the company's molding cycle, tests 
that show conclusively the logical 
method of eliminating the dust hazard 
in foundry operations. 

This book, which also contains an 
outline of a major dust control code 
and a list of dust control codes by 
States, will be sent free of charge to all 


B. 
CHICAGO 


SCH NEI 


DUST SUPPRESSION ENGINEERS 


interested parties. The edition is limit- 
ed so be sure to send for your copy 
today! 

Ask for “An Analysis of An In- 
stallation of Dust Suppression Equip- 
ment.’ 

For detailed information on the 
Schneible Wet Method of Dust Sup- 
pression, also ask for a copy of 
Catalog No. 10 on Schneible Multi- 
Wash Collectors. 
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Grinder Motor Has 
Copper Shield 


Chicago Pneumatic Tool Co., 6 
East Forty-fourth street, New York, 
has developed the grinder shown in 
the accompanying illustration, which 
is available in 5 or 6-inch sizes. The 
motor is encased completely in a 


copper shield which excludes dust 





Ball bearings are mounted in steel inserts 
cast integral 


and conducts motor heat to the cool- 
ing air. 

The fan forces a strong current of 
air over this shield and out over the 
gear case onto the work. Two-row 
ball bearings at the work end of the 
spindle have capacity for all radial 
and thrust loads. Every ball bear- 
ing is mounted in steel inserts cast 
integral. 


Tube Support 


General Electric Co., Schenectady, 
N. Y., has developed a method for 
supporting and fixing the tube and 
leads in a desired position during 
the radiographing of castings and 
other pieces of apparatus, through 
its development of a system of sup- 
ports making use of tongs. 

Constructed of kiln-dried, treated 
maple wood, the tongs are con- 
nected to a wooden traveling crane 
through a joint which permits them 
to revolve through an angle of 180 
degrees in a horizontal plane. The 
X-ray tube is mounted in a maple 
wood bow held in position by a 
smooth clamp at the lower end of 
the tongs. Motion of the tongs al- 
low a wide variation of heights for 
radiographic operations. 


Compressors Give 
High Pressures 


A line of single horizontal three- 
stage compressors for pressure 
from 750 to 2500 pounds has been 
placed on the market by the Worth- 
ington Pump & Machinery Corp., 
Harrison, N. J. The units are said 
to be suited particularly for higher 
pressures, since the compression 
cylinder requires only one packing 
box which is subjected solely to 
moderate pressures. Leakage is re- 
duced to a controllable factor by 
this means. 

Double-row 
ings, automatic 


tapered-roller _bear- 
self-oiling frames 
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and 


feather 
ring plate valves and efficient inter- 


with oil tight covers, 
stages are other 
compressors. A 
motor drive is 


cooling between 
features of the 
choice of steam or 
offered in all sizes. 


Antifreeze System 


An air line antifreeze system re- 
cently has been improved by the 
Sullivan Machinery Co., Chicago. It 
is said to be odorless and nonexplo- 
sive. Built to A. S. M. E. specifica- 
tions of welded construction for 200 
pounds working pressure, the unit is 
designed to 70 degrees below zero. 

The liquid in the tank is agitated 
by by-passed air, and throws off a 
dry gas which enters the line, treats 
the moisture in the compressed air 
and prevents it from freezing. It is 
claimed the gas will not injure the 
metal or hose with which it comes 
in contact or the lubrication of the 
operating equipment. 


Roller Conveyor Is 
Simplified 


Eastern Corp., 420 Lexington ave- 
nue, New York, has produced a new, 
type of roller conveyor, shown in 
the accompanying illustration. The 
rollers are equipped with double 





double dust 
seal lubricated bearings 


Rollers are equipped with 


dust seal lubricated-for-life bearings, 
which are carried on tubular axles 
in frames or punched with multiple 
spacing of holes, permitting a wide 
variation in roller spacings for dif 
ferent applications. 

Assembly of the rollers in the 
frames is made rapidly by driving 
locking pins through the holes in 
the frames into the tubular axles 
which are expanded, locking the 
frames and bearings together and 
at the same time forming a rigid 
cross brace. Roller and belt con- 
veyors are made in standard sizes 
and may be shipped knock down or 
assembled. 


Cone Tests Sand 


Precision Scientific Co., 1736 North 
Springfield avenue, Chicago, has de- 
veloped a cone method for determin- 
ing absorption of water by fine sand 
The test briefly is based 


aggregates. 








on the principle that moist sand con 
taining water can be shaped into 
forms by light pressure, while dry 
sand cannot. A 1000-gram sample 
of sand is placed in a pan and cov- 
ered with water for at least three 
hours. It is drained, placed in a large 
pan and exposed to a warm current 
of air. When the sand appears to be 
approaching a surface-dry condition, 
a sheet metal cone is placed in the 
pan and filled with sand which is 
lightly tamped with a 12-ounce metal 
rod. The cone is lifted vertically 
and, if the sand does no slump, free 
moisture still is present and drying 
is resumed. Trials with the cone 
are continued at frequent intervals 
until the sand slumps upon removal 
of the cone. Sample is oven-dried 
to constant weight and the percent 
age of absorption is computed from 
the average of the two weights of 
the dampened sand and the oven-dry 
weight. 


Furnace Wall Is 
Sectionalized 


George P. Reintjes Co., Kansas 
City, Mo., has designed a supported 
furnace wall with each section com 
pletely independent of any other 
section. Shown in the accompany- 
ing illustration, the unit is said to 
have controlled expansion in all di- 
rections. The weight of all the re- 
fractories is transferred to a sup- 
porting steel frame work. Joints 
are broken to prevent infiltration of 
air into the furnace. 

The furnace tiles are interchange 
able with standard fire brick work 
and temporary repairs may be made 
with standard brick. All refrac 
tories are fused into solid units be- 


tween expansion joints with air 
setting high temperature cement. 
Walls can be insulated without sub- 
jecting the supporting metal to ex- 
cessive heating. 
refractories, 
exposed to the 


No metal is buried 
every por- 
cooling 


within the 
tion being 
air. 





Weight of all refractories is transferred 
to a supporting frame 
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Metallic Coating 


Pure metallic copper of the irreg- 
ular flaky structure, called dendrit- 
ic, may be applied to iron, steel, 
wood, concrete or other surfaces 
which require a protective coating. 
The coating is produced by Ameri- 
can Coppercote Inc., 480 Lexington 
avenue, New York. A special ve- 
hicle is produced in which the mi- 
nute flakes of pure metallic copper 
remain in suspension. 

A turbulent action which is said 
to take place when the coating is 
applied causes it to spread itself 
automatically and work its way into 
the pores of the coated surface. 
This action throws off air bubbles 
and closes pin holes. A _ definite 
stratification of the metallic cop- 
per and its vehicle occurs, causing 
the copper particles to combine and 
adhere closely to the base while the 
vehicle rises and forms a_ second 
protective film. 


Cleaning Table Has 
Small Tables 


Pangborn Corp., Hagerstown, Md., 
has introduced an airless cleaning 
table shown in the accompanying il- 
lustration, the unit has eight indi- 
vidual smaller tables which auto- 
matically start to revolve as they 
approach the blasting zone, thus 
presenting every exposed surface of 
the work upon them to the action 
of the blast. The unit is claimed to 


Blast is mounted above the rear enclosed portion of large table 
to cover entire field 
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be particularly adapted to frail 
work of a flat character. 

The blast is mounted above the 
rear enclosed portion of the large 
table in such a position that it is 
claimed the blast stream covers all 
parts of the revolving smaller tables 
as they pass through its field. Spent 
abrasive, refuse and dust drop to a 
pan below and are conveyed into 
the boot of an elevator to be car- 
ried back to the separator. All tables 
are ball bearing mounted. Steel 
abrasive is fed into the impeller 
through the abrasive spout. Centrif- 
ugal force ejects it through the 
abrasive port on the flat surface 
of the vanes. 


Carbon Determined 


Volumetrically 


Laboratory Equipment Corp., re- 
cently formed at St. Joseph, Mich., 
is marketing its newly developed 
apparatus for determining carbon 
by volumetric procedure. It may be 
used for analyses of ferrous or non- 
ferrous metals and alloys, but has 
been designed expressly for foundry 
and steel plant practice. An accu- 
rate carbon determination, well 
within the limits set by the A. S. 
T. M. for control work can be made 
in two minutes according to the 
manufacturer. Due to a 4-way stop- 
cock and automatic float valves, it 
is claimed that the operator need 
not be skilled in handling the instru- 
ment to obtain accurate results. 

In the apparatus, which is shown 
at the right in 
the accompany- 
ing illustration, 
the products 
of combustion 
from the lab 
oratory fur 
nace are fil 
tered to re 
move sulphu 
and other im 
purities, and 
passed into a 
burette con- 
taining a level- 
ing fluid, and 
then into a 
pipette con- 
taining a chem- 


ical which absorbs the carbon di- 
oxide. After passage through the 
absorption fluid, the gases are 
returned to the burette. Difference 
in height of the leveling fluid be 
tween the first and second admission 
of the gases indicates the percent- 
age of carbon dioxide. A scale at- 
tached to the leveling burette gives 
the carbon content directly in per- 
centages, and is graduated in hun 
dredths of a per cent. That read 
ing is corrected for barometric con- 
ditions. 

Glass parts of the apparatus are 
lamp-blown in pyrex glass while the 
metal parts are of chromium plated 
bronze and stainless steel. The car- 
bon determination apparatus may 
be obtained with or without the oxy 
gen purifying train and the com- 
bustion furnace shown at the left 
in the accompanying illustration 
The furnace is simplified in design 
and contains an opening for inser 
tion of a thermocouple. Transform 
ers and rheostat controls will be 
supplied where desired 


Has New Plant 


Harry W. Dietert Co., recently has 
moved into its new manufacturing 
plant and research laboratory at 
9330 Roselawn avenue, Detroit. In 
addition to the extended manufac- 
turing facilities, the company now 
is in position to test molding sands, 
bonding clays, core binders, silica 
sands and cereal binders, etc 














Apparatus for determining carbon volumetrically at the right 
is shown with the furnace and oxygen purifying train 
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Foundry Activities 


ANY 
towns along the Ohio river, 


foundries located in 
from Pittsburgh to Cairo, 
suffered severe damage from the re- 
cent floods. In addition to those 
inundated, practically all of the 
plants in the district along the river 
were forced to close because of lack 
of power. In Cincinnati, the J. A. 
Oberhelman-Ritter Foundry Co. was 
damaged by a fire which swept the 
flooded area. A few weeks probab- 
ly will be required before some of 
the flooded plants again will be in 
operation. 
* * * 


Ajax Foundry Co., San Francisco, 
is constructing an addition to its 
plant. 

* * * 

Pioneer Foundry Co. plant in 
Jackson, Mich., was destroyed by 
fire recently. 

* + * 

Light Alloys Co., Painesville, O., 
suffered $60,000 damage to its plant 
recently. 

+ x 

Duraloy Foundry plant, New 
Cumberland, W. Va., was damaged 
by fire recently during the flood. 

* * * 

Malleable Iron Range Co., Beaver 
Dam, Wis., is planning to build a 
third story addition to its plant. 

* * + 

Peoria Foundry Co., Chicago, was 
incorporated recently. Waugh, La- 
Rue and McClellan, 208 South La 
Salle street, is correspondent. 

* * * 

General Steel Castings Co., Ed- 
dystone, Pa., has let contract for 
an addition of two buildings to its 
present facilities. 

* x os 

Scott-Atwater Foundry Co., Min- 
neapolis, has been incorporated by 
C. E. Scott, H. B. Atwater and F. D. 
Abbott. 

* * ” 

General Foundries Co., Milwau- 

kee, will make repairs at once to its 


100 


castings cleaning room, damaged by 
fire recently. 
. * * 

Construction Machinery Co., 
Waterloo, Iowa, manufacturer of 
concrete mixers and carts, plans to 
rebuild and equip a foundry. 


* * * 


Modern Die Casting Corp., 430 
South Green street, Chicago, has 
been organized. Julian H. Levi, 1507 
First National Bank building is cor- 
respondent. 

McKinnon Industries, St. Cather- 
ines, Ont., plans constructing and 
equipping a foundry at a cost of 
$50,000. W. A. Wecker is man- 
ager. 

e 2. 

Exeter Foundry & Machine Co., 

Exeter, Nebr., plans to move to 


RAW MATERIAL PRICES 
Feb. 9, 1937 
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Nebr., and construct a 
building there, 


Hastings, 
foundry and shop 
55 x 73 feet. 

Sale of the Urick foundry division 
of the Erie Malleable Iron Co., Erie, 
Pa., to E. Hedlund and Ray Britton 
has been completed. Both men are 
residents of Erie. 

* * 

Illinois Gray Iron Mfg. Co., care 
of Joliet Mfg. Co., Joliet, Ill., has 
been incorporated recently to manu 
facture and sell iron, brass, alum- 
inum and other metal products. 

* « + 

Didion Foundry Co., St. Louis, 
has been incorporated at 7821 Ala 
bama avenue, and will manufacture 
gray iron castings. Paul P. Didion 
is president. 

* * + 

Valley Iron Works Inc., St. Paul, 
producer of gray iron castings, will 
construct a one-story plant addition 
and install additional equipment. 

* * x 

Ecorse Foundry Co., Ecorse, Mich., 
has sold approximately 12 acres of 
land adjacent to its plant, to the 
Bowen Products Corp., Detroit. Also 
the Ecorse company has started a 
remodeling program which will in 
volve the expenditure of about $150, 
000. 


* * * 


Pittsburgh Steel Foundry Corp., 
Glassport, Pa., has started an im- 
provement program which includes 
the installation of new annealing 
equipment, sand handling and blast- 
ing equipment. The program will 
involve the expenditure of approxi- 
mately $100,000. 


* bal * 


Index of foundry equipment or- 
ders, according to a report of the 
Foundry Equipment Manufacturer’s 
association, Cleveland, was 283.3 in 
December, 1936, as compared with 
200.4 in November of that year and 
118.1 in December of 1935. Index 

(Concluded on page 102) 
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Vertical Core Ovens 


PATENTS APPLIED FOR 


By 


Carl-M ayer 








VERTICAL CORE OVEN 
Air Heater—Oil Fired, 
Harrison Radiator Corp. 

Subsidiary) General Motors 








PROGRESS — RESULTS 


Carl-Mayer in the development and 
successful application of this large, 
modern, “AIR HEATER” fired, 
VERTICAL CORE OVEN has a- 
gain demonstrated the ability of this 
organization to develop and to im 
prove on outmoded methods, princi 


ples and economies. Carl-Mayer core 





oven equipment chosen for large re 


cent installations by such prominent 







concerns as: 





American Radiator Corporation 
Electric Autolite Company 






General Motors Corporation 


Subsidiaries 
Packard Motor Car Company 


Studebaker Corporation 














Write for Literature to: 


3031 EUCLID AVENUE THE(CARL-MAYER CORP. CLEVELAND, OHIO 
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(Concluded from page 100) 
of shipments was 187.1 in December, 
1936, 150.9 in November, 1936, and 
147.6 in December, 1935. 


* * « 


Output of gray iron and steel 
castings during December increased 
substantially in the Philadelphia 
Federal Reserve district, according 
to reports received by the industrial 
research department, University of 
Pennsylvania. Total output of iron 
and steel castings in 1936 was larger 


New TRADE 


PULVERIZERS—A booklet on pulver- 
ivers for fine grinding has been issued 
by the Whiting Corp., Harvey, Ill. The 
company’s series of pulverizing, convey- 
ing, feeding and firing equipment is out- 
lined, covering the application of pul- 
verized fuel in the malleable iron in- 
dustry for both melting and annealing 


STEEL ABRASIVES—Pangborn Corp., 
Hagerstown, Md., has issued a folder 
‘overing its line of certified steel abra- 
Ssives 


AIR COMPRESSORS—Union-C Machine 
Co. Inc., Union City, N. J. Folder de- 
scribing air compressors and pneumatic 
accessories, either gas or diesel engine- 
driven 

DIE CASTING MACHINE—Phoenix Ice 
Machine Co., 2711 Church avenue, Cleve- 
land Folder describing new features of 
the modern hydraulic operated H-HP2 
Lester die casting machine, including de- 
tailed specifications 

THREADING EQUIPMENT—Oster Mfg 
Co., Cleveland, has prepared a book on 
its line of threading equipment. Stocks 
ind dies, welding jigs, pipe machines 
ind bolt machines are included in the 
lescription 


CUPOLA CONTROL—Edwin S. Car- 
man Ine., Lee road at Mayfield, Cleve 
land, has issued two brief folders on its 
upola control system Description and 
illustration of its instruments, including 
rage and blast flow meter, is included 


MATERIALS HANDLING Cleveland 
Crane & Engineering Co., Wickliffe, O 
points out some of its unusual overhead 
materials handling devices installed in 
various plants, in a recent folder Nu- 
merous illustrations feature the brochure. 


RESEARCH EQUIPMENT A folder 
covering research metallographic equip- 
ment for visual and photographic work 
has been issued by the Bausch & Lomb 
Optical Co., Rochester, N. Y The units 
are illustrated and described in detail 


PUMPS—Economy Pumping Machinery 
Co., 3431 West Forty-eighth place, Chi- 
cago Handbook offering new pump data 
for the solution of pumping problems 
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than in any year sinve 1930. Among 
steel foundries, recovery was within 
3 per cent of 1930 production. In 
gray iron foundries, however, total 
production in 1936 was less than 
that of the first nine months of 1930. 
Shipments of iron and steel castings 
increased. Tonnage of gray iron 
castings produced in 29 foundries 
during December was 13.9 per cent 
more than in the previous month 
and 33.4 per cent more than in the 
corresponding month of 1935. 


PUBLICATIONS 


and represents in part the experience of 


25 years of building centrifugal pump- 
ing equipment 


PORTABLE pH METER—Thwing In- 
strument Co., 3339 Lancaster avenue, 
Philadelphia Bulletin No. M-361A, de- 
scribing its portable pH meter especially 
adapted to potentiometric titrations, en- 
tirely independent of color, turbidity or 
suspended matter in solutions 


OPTICAL INSTRUMENTS Adolph I 
Buehler, 228 North La Salle street, Chi- 
cago Booklet suggesting application 
of newer methods to the daily routine 
for metallurgist, describing bakelite 
specimen mountings, new type cutting 
machine, low cost grinders and polishers 


LIGHTING—“Six Vital Ways to Lower 
Maintenance Cost” is the title of a re- 
cently prepared booklet of the Benjamin 
Electric Mfg. Co., Des Plaines, Ill. The 
material deals with the company’s light- 
ing equipment, including diffusers, reflec- 
tors, lamps, etc 


FLOODLIGHTS Crouse-Hinds Co., 
Syracuse, N. Y., has issued a compre- 
hensive catalog on its line of floodlights, 
lighting units, projectors, etc Diagrams, 
calculations and complete descriptions 
of the various products of the company 
are included 


POWER TOOLS—Walker-Turner Co 
In Plainfield, N. J., has prepared an 
illustrated booklet on its line of power 
tools Lathes, jig saws, bench saws 
drill presses, jointers 
etc., are only a few of the many tools 
outlined in the publication 


spindle shapers, 


FLOW METERS—A handbook on flow 
meter engineering has been published 
recently by the Brown Instrument Co., 
Philadelphia, covering every phase of 
that type of work Principles, designs, 
applications and installation data are 
part of this 164-page volume 


POWER PUMPS—Characteristics and 
applications of power pumps are dis- 
cussed in detail in a recent booklet of 
the Fairbanks, Morse & Co., 900 South 
Wabash avenue, Chicago Design and 
operating principles and available sizes 
and capacities are covered. 
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SAFETY SHOES—Ellwood Safety Ap 
pliance Co., 203 Fountain avenue, Ell 
wood City, Pa., describes its safety shoe 
made in either aluminum alloy or gal- 
vanized steel, in a recent brochure 
These foot guards are tested to with- 
stand 4900 pounds average force. 


CYLINDERS AND VALVES—Hanna 
Engineering Works, 1765 Elston avenue 
Chicago, gives details of its line of 
evlinders in a new catalog. Black and 
white drawings show dimensions and 
general construction The company’s 
hoists, valves, ete., are featured also. 


MAGNETIC SEPARATORS—A recent 
publication of the Dings Magnetic Sepa- 
rator Co., Milwaukee, illustrates and 
describes the application of magnetic 
separators to foundry work Photo 
graphs are reproduced to show the equip 
ment in use in a number of foundries 


BLAST GENERATORS—Ruemelin Mfg 
Co., 3860 North Palmer street, Milwau- 
kee, has produced a bulletin on its large 
medium and small blast generators for 
metal working industries. The descrip- 
tive material includes features, tables 
sizes and capacities, special generators 
ete. 

DUST ARRESTOR—Parsons Engineer- 
ing Corp., 6511 Cedar avenue, Cleveland 
has published a bulletin describing and 
illustrating its oval bag type dust ar- 
restor. Information is given on design 
sizes, and present installations A new 
type of small unit for grinding wheels 
tumbling mills, etc., also is described 


SCREENS—Data on screening and 
grading in every industry, charts, engi- 
neering information, as well as a de 
scription of the company’s vibrating 
screens, have been compiled by the Pro 
ductive Equipment Co., Chicago, in a 
book on controlled vibration and screer 
efficiency. 

INDUSTRIAL HISTORY Baldwin 
Southwark Corp., Philadelphia, commem 
rates the one hundredth anniversary 
of the founding of company in a new 
publication The text is designed to 
give a clearer picture of the different 
activities of the various divisions that 
make up the Baldwin-Southwark Corp 


PNEUMATIC PRODUCTS—C. A. Nor 
gren Co. Inc., 222 Santa Fe drive, Den- 
ver, has published a pamphlet con 
cerning its numerous pneumatic prod- 
ucts, including sight feed automatic air 
line lubricators, regulating and reducing 
valves, pump regulators, industrial blow 
valves, ete 


VANADIUM STEEL—Vanadium Corp 
of America, 420 Lexington avenue, New 
York, has published a review covering 
specific applications, based on current 
practice, for vanadium steels for locomo 
tive and car _ construction. Carbor 
nickel, silicon, chromium and manga 
nese-vanadium steels are discussed. 

TURBINE PUMPS—Roots-Connersvill« 
Blower Corp., Connersville, Ind., has pre 
pared a bulletin descriptive of its line 
of turbine pumps, and telling of refine 


(Concluded on page 104) 
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MELTRITE 


OLD STYLE PIG 


PRODUCT 





THis Smaller Pig Is 


Saving Melting Time 


and Increasing Output 


in Hundreds of Plants 


Foundry managers find that Meltrite pigs 
melt more rapidly. 


The advantages of Meltrite pigs are not 
confined to gray iron foundries. Malleable 
and open hearth furnace operators also 
have discovered that they can get a fluid 
bath in a shorter time with Meltrite pigs 
than with large pigs. The heat absorption 


and metallurgical reactions begin sooner 


when the bath is formed quickly—thus 
shortening the heat. 


All foundrymen know that practically 
all melting operations are attended by 
some degree of oxidation of the hot metal. 
This is at a minimum when Meltrite pigs 


are used—thus making for sound castings. 


Veltrite is made by the people who have 


pioneered in the merchant field. 


PICKANDS MATHER & CO. 


Originators of the Small Pig for Better Melting 
Cleveland . Chicago . Detroit . Erie . Toledo 
Minneapolis . Duluth . St. Louis 


New York City 


Philadelphia 
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ments made in recent years. Structural ROL-TOP DOORS—kKinnear Mfg. Co 











vantages 





VIBRATING SCREENS Data on con- 
trolled vibration and screen efficiency 
is presented by the Productive Equip- 
ment Corp., Chicago, in a comprehensive 
book. The history of screening, selective 







tion with operation of Rol-Top doors 


PULVERIZED COAL 







tion, tilting, cloth change, ete., are a 
few subjects treated. 


TURBO-BLOWERS A folder, pub- 
lished by the Allis-Chalmers Mfg. Co., 
Milwaukee, gives a brief resume of the 
historical background of the company 
leading to its first construction of turbo- 
blowers for the steel industry Some 
installations are shown, giving various 







cations Folder No is4, 
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RH OVERHEAD CRANES 


@ More than 10,000 P&H Cranes have gone into 
service since the first three-motored crane was built 
in P&H shops about 50 years ago. Harnischfeger 
engineers offer you the most practical solution to every 
sort of crane problem. Through larger volume, 
advanced production equipment and single manufac- 
turing responsibility, P&H cranes provide many extra 
Your inquiry will 












advantages at no increase in cost. 
bring complete information. 


HARNISCHFEGER CORPORATION 
4405 W. National Ave. Established 1884 Milwaukee, 


53 YEARS OF LEADERSHIP 


HARNISCHFEGER 


CORPORATION 
ELECTRIC CRANES - HOISTS GmatiEs MOTORS ~ ARC WELDERS - EXCAVATORS 
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features and range of applications, with 5000 Fields avenue, Columbus, O Bul- 
sizes, sectional views, ete., are well- letin No. 12, describing Rol-Top garage 
illustrated. doors and illustrating some of the ad- 


Bulletin No. 15. illustrates 
the added convenience derived from us¢ 
of automatic motor operator in connec- 


Babcock & Wil 
throw, changing the throw, oil lubrica- cox Co., 85 Liberty street, New York. 
Booklet No. 485, offering helpful sug 
gestions for those using pulverized coal 
firing in power boilers and other appli 
illustrating 
tables of grindabilities and analyses of 
many coals mined in United States 


Beryllium Corp. of Pennsylvania, Read 


Pump & 














ing, Pa. Folder describing the properties 
of beryllium copper alloys, illustratir 
typical parts where the properties of 
the metal have met the need for sta 
bility and uniformity, heat resistance 
high conductivity, high fatigue life and 
readily machinable qualities 


NICKEL ALLOYS—A 48-page booklet 
prepared as a guide book on monel and 
other nonferrous nickel alloys in the 
leld of engineering applications, has 
been issued by the International Nickel 
Co., 67 Wall street, New York. Corro 
sion resistance and other properties 
of these metals are covered News 
forms of monel are describd 


MICARTA—A booklet illustrating the 
industrial applications of Micarta, 
plastic material available in numerous 
rrades and shapes, has been issued by 
the Westinghouse Electric & Mfg. Co 
Pittsburgh Mechanical and electric 
properties, available forms and epeciti 
applications in electrical engineering 
included 


SAND BLASTING—Great Lakes Found 
ry Sand Co., United Artists building, De 
troit, has published an interesting bull« 
tin entitled “How Do You Answer Thess 
16 Questions About Sand Blasting i: 
Your Plant?” It is pointed out that 
unless the answers to the questions ar 
known, cleaning costs in the foundry are 
too high 


WELDERS—Two compact folders have 
been prepared by the Lincoln Electri 
Co., Cleveland, covering first, a direct 
current portable welder, 200, 300, 400 and 
600 amperes, dual continuous contro! 
and secondly, a belted or direct-driven 
welder, 200, 300, 400 and 600 amperes 
with specifications, diagrams and ds 
scription of each 


ARRESTERS 





Blowe 





DUST Northern 


Co., 6409 Barberton avenue, Cleveland 


has sent out information concerning its 
bag type dust arrester, developed for 
use with continuous operating air filters 
A dimension and capacity table, prin¢ 
ples of construction of the units and 
other information of value have been 
corporated in the text 


CONDITIONING Worthingtor 
Machinery Corp Harris 
N. J., has issued a bulletin on a ne 
line of unit air conditioners, giving the 
range of air and refrigeration capacities 
These units are built on fleld-teste: 
standardized designs and each element 
is an entire section in a compact cabinet 
rhe units accomplish a complete air cor 
ditioning job 


INDUSTRIAL X-RAY 
x-ray examination and inspection 
astings, welding and food products is 
discussed in an attractive booklet of the 
General Electric X-ray Corp., 2012 Jack 
son boulevard, Chicago Aluminun 
alloy, gray iron, malleable iron, steel 
and bronze castings are illustrated and 
described. Practical x-ray crystal anal) 
sis concludes the work 











AIR 





Application of 


+ 


CHAINS—Chain Belt Co 1600 West 
Bruce street, Milwaukee, has sent out 
three attractive booklets on its gr! 
chain, roller chain and conveyor chai! 
The first describes the method of chair 
construction adopted by the companys 
the second gives testimonials from sev 
eral companies concerning the use of its 
conveyor chain and the third illustrates 
the roller chain for handling power 


ROOFING—Johns-Manville Co., New 
York, has presented an interesting book 
let entitled, “Things You Should Know 
About Your Roof.” Prepared to show 
owners of buildings how to reduce main 
tenance expense by illustrating wher 
most roof troubles start and how to 
prevent these troubles, the publication 
points out that the real enemy of a roof 
is not rain, but the sun. The text gives 
recommendations and cites preeautions 


to take 
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